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I. SELECTION OF CASES 


R. Town.ey Paton,* M.D. 
New York 


No general rule may be applied for the 
selection of cases favorable for corneal 
transplantation. Each case must be dealt 
with individually, and a general appraisal 
made. In studying the patient’s eye condi- 
tion, the following factors must be taken into 
consideration. 

Environmental Factors. What are the in- 
dications and need for the operation? A pa- 
tient with reduced vision as a result of a 
scarred cornea, but who is well-adjusted to 
his environment and self-supporting, might 
better be left alone, even though the cor- 
rected visual acuity is below 20/200 in either 
one or both eyes. This is especially true if 
the eye falls into that group of cases which 
is designated as doubtful for the improve- 
ment of vision. This group of cases will be 
considered in more detail later. The oph- 
thalmologist should be especially guarded in 
giving advice to one-eyed patients. 

The physical condition and age of the pa- 
tient are important factors, as in other types 
of intraocular surgery. Examination should 
include a medical survey such as is usually 
done preliminary to cataract operations. 
Some knowledge of the patient’s psychologic 
reactions should also be known. Highly 


*Presented at the 52nd annual session of the 
American Academy of Ophthalmology and Oto- 
laryngology, October 12 to 17, 1947, Chicago. For 
the discussion of this symposium see: Tr. Am. 
Acad. Ophth., March-April, 1948, pp. 347-353. 
_t From the Manhattan Eye, Ear and Throat Hos- 
pital, 


nervous and poorly emotionally adjusted 
persons make especially poor candidates for 
this type of ocular surgery. 

Age Group. Another important factor to 
remember is that corneal grafting cases be- 
long to a much lower age group than do 
cataract patients. A failure following a cata- 
ract operation does not lead to quite as 
serious consequences from an emotional and 
economic point of view. Most cataract pa- 
tients have reached the retiring age and do 
not look forward to a very active life. Suc- 
cessful operations have been performed 
however on babies as well as people in their 
seventies and eighties. Transplantation in 
the very young is to be avoided because of 
the difficulty in the handling of the patients. 


Early postoperative dressings have to be 


done under general anesthetic, and if a small 
stitch abcess or some other type of infection 
develops, the surgeon is greatly handicapped. 
A sudden or violent movement during the 
early postoperative stage might cause a col- 
lapse of the anterior chamber and resulting 
anterior synechias as well as a dislocation 
of the graft. 

Iridectomy. No case of scarred cornea 
should be operated on if an iridectomy would 
bring about an improvement in vision. Just 
how much improvement in vision should be 
obtained by an iridectomy must be left up 
to the patient to decide. The greater risk of 
performing a corneal transplanting operation 
should be explained to him. Before making 
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this decision it is well to see how much im- 
provement in vision may be obtained by di- 
lating the pupil. If there is material improve- 
ment in vision, there can be no question 
that an optical iridectomy should be per- 
formed. In doubtful cases there is no great 
disadvantage in first doing an iridectomy. 
If there is no improvement in sight, a trans- 
plant may subsequently be performed. If the 


Fig. 1 (Paton). Dense leukoma with some 
clear surrounding cornea favorable for opera- 
tion if no corneal blood vessels are present. 


cornea is so densely scarred that the pupil 
cannot be seen, transillumination should al- 
ways be done, and an accurate idea obtained 
as to the size and shape of the pupil. 


CLASSIFICATION OF CASES FOR OPERATION 


1. Favorable for improvement of vision 

2. Partially favorable for improvement of 
vision 

. Unfavorable for improvement of vision 

. For cosmetic improvement 

. For treatment of descemetocele 

Where preliminary surgery or treat- 

ment is necessary before final opinion 

may be given 


1. Favorable for improvement of vision. 
The most favorable cases are those in 
which there is a nebulous type of opacity, 
quite central, and in an otherwise normal 
eye. There must be no active corneal disease 
present, nor active infection of the conjunc- 
tiva, sclera, or uveal tract. There must be 
no increased intraocular pressure, and no 
vascularization of the cornea. Blood stain- 
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ing of the cornea and conical cornea are 
usually favorable cases. 

A very definite policy in the selection of 
conical’ cornea cases should be followed. A 
our clinic no case is operated on if the visual 
improvement with correction is better than 
20/200 in either one or both eyes. This also 
includes those cases where vision can only be 
improved by means of a contact glass. 

An exception is made in those cases that 
do not tolerate the wearing of contact lenses, 
or where there has been a rapid deteriora- 
tion of vision due to the development of 
central corneal opacities. It would seem 
more advisable to operate on these cases 
early and do as large a graft as seems fea- 
sible. It is interesting to note that the con- 
tact glass, if necessary for the improvement 
of vision, although not well tolerated before 
the operation, may usually be worn with 
comfort after operation. 

2. Partially favorable for improvement of 
vision. Partially favorable cases include those 
in which there is some corneal vasculariza- 
tion present such as in old cases of interstitial 
keratitis, and where the opacity, although 


Fig. 2 (Paton). Large central corneal opac- 
ity with many fine peripheral blood vessels 
seen with the slitlamp—also surrounding cor- 
nea faintly opaque—not favorable for opera- 
tion. 


central, is not too dense and with only a 
small amount of clear cornea surrounding it. 
Cases of adherent leukoma do not do well 
as a rule, unless the adhesions are first de- 
stroyed by a preliminary operation or ir- 
radiation. An extremely shallow anterior 
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chamber adds little to the technical difficul- 
jes of the operation, although there may be 
zreater danger of anterior synechias form- 
ng after the operation. 

The diagnosis of glaucoma in the pres- 
ence of keratectasia or keratoconus is most 
lifficult to make. Its presence should always 
ye suspected. A Bailliart type of tonometer 
nay be helpful, as with this instrument the 
degree of scleral rather than corneal inden- 
tation is measured. If there is any doubt 
concerning the diagnosis of glaucoma, an at- 
tempt should first be made to lower the in- 
traocular pressure by one of the filtering 
types of operations. 

Most cases of corneal dystrophy are not 
favorable for corneal transplantation. This 
is especially true of the Fuchs’s endothelial 
and epithelial types of dystrophy. From pres- 
ent knowledge it would appear advisable to 
operate early in the course of the disease 
when the opacification of the cornea is not 
too dense and does not include all the layers 
of the cornea. 

Salzmann’s® corneal dystrophy usually has 
some blood vessels present, but if these ves- 


Fig. 3 (Paton). Descemetocele about to rup- 
ture—corneal transplantation indicated al- 
though no improvement in vision can be ex- 
pected. 


sels can first be destroyed by irradiation, the 
transplant should be attempted on one eye, if 
the other eye has useful vision. 

Groenouw’s® dystrophy appears to give a 
more favorable result. Here again it is a 
question of degree and density of the opaci- 
fication of the cornea. Some cases of fatty 
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or lipoid degeneration of the cornea may be 
favorable for operation. Calcareous degen- 
eration, if it involves the entire cornea and 
the full thickness of the cornea, should not 


Fig. 4 (Paton). Conical cornea ideal for 
corneal transplantation. 


be operated on. However, if the degeneration 
is band-shaped and not too dense, with some 
clear corneal tissue surrounding the scarred 
area, corneal transplantation should be per- 
formed. 

3. Unfavorable for improvement of vi- 
sion. These are cases with marked nystag- 
mus, as these eyes are amblyopic and, al- 
though a clear graft may be obtained, the 
visual results are disappointing. Densely 
scarred corneas from powder burns do 
poorly following transplantation. The same 
applies to lime burns of the cornea, but only 
if all the layers of the cornea are involved. 

Any eye which is hypersensitive to light 
trauma—for example, such as might occur 
in measuring the intraocular pressure— 
should not be operated on until the cause of 
the hypersensitivity is discovered. Little ex- 
perience has been had in operating on old 
trachomatous eyes, but the general principles 
laid down concerning degree of vasculariza- 
tion and opacification would hold in the se- 
lection of these cases for operation. 

4. Cosmetic improvement. Many cases 
where tattooing was formerly resorted to 
in order to hide a disfiguring scar might be 
improved by corneal transplantation. In 
some few cases, an improvement of vision 
may be obtained, although this is not the 
general rule due to many complicating fac- 
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Fig. 5 (Paton). Groenouw’s corneal dystro- 
phy favorable for operation. 


tors. In general, tattooing and corneal trans- 
plantation do badly in the presence of a 
highly vascularized cornea. 

5. Treatment of descemetocele. There is 
perhaps no more favorable treatment of 
descemetocele than corneal transplantation. 
Cauterization and repeated paracentesis are 
usually palliative measures. Conjunctival 
flaps only add to the disfigurement of the 
patient’s eye, and often the flap becomes 
incarcerated in the wound. Transplantation 
should not however be attempted if there is 
a markedly increased tension or in the pres- 
ence of large corneal blood vessels. The de- 
gree of vascularization should be one of the 
most important and determining factors. 

Where there is extensive vascularization 
of the cornea, preliminary radiation (Iliff*) 
should be performed, and unless all the 
larger vessels are completely destroyed, 
keratoplasty is bound to meet with failure. 
It is true, however, that in a few cases where 


Fig. 6 (Paton). Unfavorable for operation 
because of vascularity. 


smaller blood vessels have been present be- 
fore operation, after the transplant opera- 
tion has been done, the vessels will grow to 
the edge of the graft and tend to extend 
along the scarred area without actually pene- 
trating into the graft itself. Apparently the 
scarred tissue formed in the cornea follow- 
ing a transplant operation will act as a bar- 
rier against their invasion, but it is not wise 
for the surgeon to depend on this, as there 
is no way of predicting whether the vessels 
will penetrate the graft or not. 

6. Preliminary surgery or treatment nec- 
essary. It is not always necessary to do pre- 
liminary surgery for anterior synechias, for 


Fig. 7 (Paton). Diffuse nebulous opacifica- 
tion involving the anterior third of the cornea 
—ideal for corneal transplantation. Preopera- 
tive vision, 20/200; postoperative, 20/15 with 
correction. 


if they are small and of delicate structure, 
these can be attended to at the time of op- 
eration. 

It is poor surgical judgment to operate on 
any case in which there is an active uveitis 
present, but it is an interesting fact that sev- 


. eral cases have been operated on in which, 


immediately after the operation, a recur- 
rence of a previously active uveitis was no- 
ticed, with large keratic precipitates noted on 
the posterior surface of the graft. All these 
cases made an uneventful recovery and the 
keratic precipitates have since disappeared. 
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One such case has been followed for a 
period of three years with no recurrence of 
he uveitis, and the transplant has remained 
dear. The same may be true in dealing with 
carred corneas in conjunction with episcle- 
fitis. 

I have had no experience with therapeutic 
leratoplasty but many references have ap- 
geared in the literature advocating its effi- 
acy. Feldman and Shartz’ and Filatov? ad- 
vocate a partial penetrating keratoplasty for 
such conditions as serpent ulcer and tuber- 
cular interstitial keratitis. It does not appear 
to me, however, that this form of treatment 
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is advisable excepting as a last resort meas- 
ure. 

Little has appeared in English literature 
concerning partial nonpenetrating kerato- 
plasty, but from foreign reports it would 
appear that the results of this method are 
nearly as good as results from a penetrating 
type of keratoplasty and may be less haz-. 
ardous. It may be that this method may elim- 
inate the need for keratectomy in many in- 
stances. It is not the purpose of this 
presentation, however, to discuss this sub- 
ject. 

927 Park Avenue (28). 
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Symposium: Corneal Transplantation 


II. TECHNIQUE 


Joun M. McLeEan,* M.D. 
New York 


In my portion of this symposium, I plan 
to cover the actual surgical techniques of 
corneal grafting, both in a brief survey of 
their development and in a more comprehen- 
sive discussion of those in use at present, and 
the methods of obtaining and preserving 
donor material. Time will not allow a com- 
plete recital of the many steps which have 
led up to present techniques but I shall try 
to touch on the more important ones. 


HISTORICAL SURVEY 


Although attempts at corneal grafting had 
been made before, the first important step 
was that of von Hippel in 1887.?* He cut a 
round graft from the center of the scarred 
cornea and replaced it by a similar round 
plug of tissue from a donor eye with clear 
cornea. His grafts were not beveled. They 
were not held in place by any sutures. They 
were not sufficiently satisfactory to stimu- 
late many others to try his technique. How- 
ever, they did point the way for further de- 
velopment. 

The next significant step was made by 
Zirm, in 1906,1* when he introduced the idea 
of holding the graft in the recipient cornea 
by overlying sutures. These sutures criss- 
crossed the graft from limbus to limbus and 
added an important feature to the develop- 
ing operation. 

Elschnig, in 1911,* took further steps fol- 
lowing the technique of von Hippel. His 


results would not be considered up to modern: 


standards but he did add encouragement to 
subsequent workers in this field.> ® 1% 
In 1928,’ Filatov added a number of in- 
novations. His use of preserved donor ma- 
*From the Department of Surgery (Ophthal- 


mology), The New York Hospital, Cornell Uni- 
versity Medical School. 


terial will be considered later. He used a 
hand trephine and several different types of 
prophylactic spatulas.* These spatulas were 
introduced across the anterior chamber to 
protect the lens and iris from inadvertent 
damage by the trephine. 

Further refinements in protective spatulas 
have been suggested by Paton but these de- 
vices are no longer widely used. The rea- 
sons for abandoning them are several and 
include further complication of the tech- 
nique, additional incisions and softening of 
the eye, increased opportunity for anterior 
synechias, and even of iris prolapse. 

Filatov also advocated the use of inverted 
conjunctival flaps or, in the absence of ade- 
quate conjunctiva, of egg membrane to hold 
the graft in place instead of sutures. Fur- 
ther investigations in substitutes for sutures 
are now in progress in this country. As yet 
they have not had adequate trial and nothing 
has been published on these methods. Con- 
junctival flaps and egg membrane have not 
proved sufficiently strong to compete with 
directly overlying sutures. 

Thomas, in 1930,* published his methods 
which introduced certain new concepts. He 
used a considerable bevel of both graft and 
recipient site. This bevel was attained by 
oblique trephining and the use of scissors 
to complete the incisions. Such an incision, 
of course, did not produce a perfect trun- 
cated cone but was close enough to be prac- 
tical and has been used until relatively re- 
cently by various surgeons. 

One of the principal objectives was to pre- 
vent the graft from falling into the anterior 
chamber, but this has proved to be unneces- 
sary when the graft is cut to the exact size 
of the incision in the host cornea. Thomas,” 
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however, did not do this but deliberately cut 
the graft smaller than the host incision to 
allow for early postoperative swelling of the 
graft. He used multiple corneal sutures 
(usually two), directly over the graft, but 
not into it. These sutures, placed directly 
into the cornea just beyond the edges of the 
graft, held much tighter closure than the 
previously used limbus-to-limbus overlying 
sutures or conjunctival flaps. 

Castroviejo, in 1932,1 described his new 
technique. He used a square graft accurately 
outlined by parallel knives and cut with 
keratome and scissors. At first he advocated 
a bevel of 45 degrees at all of the edges. This 
was to increase the area of corneal healing 
as well as to keep the graft out of the an- 
terior chamber. As time went on,? he de- 
creased the angle of bevel down to his pres- 
ent technique of straight edges, as the use 
of a bevel became obviously less and less 
necessary. 

He also advocated a single continuous 
overlying suture as near the graft edges as 
possible. The argument for a single continu- 
ous suture was that it would adjust itself bet- 
ter for even distribution of pressure on the 
graft. At first this suture was untied; later, 
tied. 

Castroviejo* has also experimented a great 
deal with round grafts. In the days when he 
believed in the importance of a bevel he 
devised a number of ingenious devices for 
cutting a perfectly beveled round graft. 
They were never completely perfected be- 
cause the idea of beveling the sides of the 
graft was discarded. 


VARIOUS TECHNIQUES 


The various techniques of keratoplasty 
which must be considered are total kerato- 
plasty, rotating autokeratoplasty, superficial 
lamellar keratoplasty, and partial penetrat- 
ing keratoplasty. For general use the last is 
by far the most practical and has the widest 
application. 

Total keratoplasty’*** has had sufficient 
trial in animal experiments and human cases 
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to be discarded. It is not successful in prac- 
tical application and not feasible on theoreti- 
cal grounds. 

Rotating autokeratoplasty,*™ while theo- 
retically sound, does not work well in prac- 
tice. It consists of the rotation of a large 
circular disk, or end-for-end transfer of a 
larger rectangle of cornea in the involved 
eye to replace cloudy central cornea by clear 
peripheral cornea of the same eye. 

Superficial lamellar keratoplasty" is theo- 
retically feasible but very little used in this 
country. Since it is a form of nonpenetrating 
keratoplasty, there must be an area of wound 
union all the way across the base of the graft 
with some attendant scarring. For most sur- 
face scars, superficial keratectomy is simpler 
and just as effective. However, in certain 
cases of deeper scarring where any form of 
penetrating keratoplasty seems to introduce 
excess risk, it must be considered. 

An example of this would be a case of 
aphakia with bulging vitreous. Here the risk 
of vitreous loss and vitreous incarceration at 
the edges of the graft might outweigh the 
better visual prospects of an uneventful 
penetrating graft and militate in favor of the 
safer, if visually poorer, nonpenetrating 
graft. 

The partial penetrating corneal graft 
is the most successful method in ordinary 
cases. 

Although there are individual variations in 
technique of these grafts, the principles are 
well established. The graft must be in con- 
tact, in as great an area as possible, with good 
corneal stroma. This does not mean that it 
must necessarily be in contact with clear sur- 
face cornea, but it must form union with 
good corneal stroma whether overlaid or not 
by scars on the surface. This requirement 
affects somewhat the size and location of the 
graft. If it is not fufilled the graft need not 
be lost but satisfactory clarity is not to be 
expected. 


RECENT TRENDS IN TECHNIQUE 


Size of grafts. The gradual swing in re- 
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cent years from small grafts to larger and 
larger grafts has been attended by greater 
visual success. There is always some scar- 
ring at the edges of the graft, and if this is 
of significant width it may tend to encroach 
on the central visual area of a small graft. 
The same width scar will not approach the 
center of a larger graft. There are also out- 
side limitations to the size of the graft. It 
must not be large enough to interfere with 
the angle of the anterior chamber nor to 
allow iris incarceration or prolapse at the 
edges. 

It is now known that beveling of the 
edges of the graft or recipient cornea is 
not necessary although in former years much 
attention has been given to this feature. 

Sutures. Some means of holding the graft 
in place is important and the present meth- 
ods are all variations of the overlying suture. 
For more secure closure it is obvious that the 
sutures should be placed in recipient cornea 
as close to the graft edges as possible. 

It probably makes little difference whether 
a single continuous suture is used or multiple 
sutures. As long as adequate and even, but 
not excessive, pressure is attained, this re- 
quirement is fufilled. Although I personally 
prefer the continuous, single, tied suture be- 
cause of its ease of even adjustment, I can 
find no fault with multiple sutures if they 
are properly adjusted. 

Direct suturing of graft to recipient 
cornea introduces unnecessary additional 
trauma to the graft and is to be avoided in 
the ordinary case. Certain special situations 
where it must be used will be discussed in 
the section dealing with complications. Omis- 
sion of sutures and use of other devices for 
securing the graft are generally unsatis- 
factory. 

Shape of graft. The shape of the graft is 
not of major importance. The two popular 
shapes are round and square. Both are 
easily obtained. The arguments for a round 
graft on a cosmetic basis are not particularly 
relevant. In the first place, the primary ob- 


jective is restoration of vision. Slight im- 
provement in appearance is a very minor 
consideration. In the second place, the sharp 
corners of a square graft tend to appear 
rounded in due time in many instances. The 
important factors are not initial shape but 
accurate fit and smoothness of the edges. 

Probably the high-speed mechanical tre- 
phine is the best means of cutting a true- 
edged graft. Of the various methods of cut- 
ting grafts by hand, the square technique by 
double-bladed knife, keratome, and straight- 
bladed scissors is probably easiest. The 
method of hand trephine and curved scissors 
seems somewhat harder and less likely to 
give a perfect fit but can be mastered. The 
principal objection to the high-speed tre- 
phine is its greater risk of injuring the lens. 
In the final analysis, the shape and method 
to be used are those found safest and most 
satisfactory in the hands of the individual 
surgeon. 

Anesthesia. In addition to these major 
principles there are other factors in surgical 
technique which deserve mention. Anesthesia 
is local by choice and should consist of ade- 
quate topical anesthesia plus retrobulbar 
block. Complete akinesia is also important. 
The local anesthesia may be further sup- 
plemented, if desired, by subconjunctival in- 
jection. If for some reason general anes- 
thesia is required, the method of choice is 
intravenous pentothal and the inhalation 
anesthetics are to be avoided because of 
their after-effects. It is well to supplement 
pentothal by deep orbital block. 

Asepsis. Complete aseptic technique is, of 
course, of major importance but needs no de- 
tailed discussion here. Since the graft is ob- 
tained from another patient whether living 
-or postmortem, it seems wise to use prophy- 
lactic penicillin in all cases. 

Dilatation of pupil. Although some sur- 
geons who use trephine techniques like to 
use miotics before operation and mydriatics 
at the end, a widely dilated pupil to avoid 
synechias and incarcerations is important. 
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Therefore, it seems better to dilate the pupil 
widely before operation with such drugs as 
atropine and strong neosynephrin, to rein- 
force the mydriasis with subconjunctival in- 
jection such as cocaine and adrenalin, and 
even to place a drop of adrenalin, or adrena- 
lin and atropine, directly into the anterior 
chamber during the operation. 

Postoperative care. At the end of the op- 
eration binocular dressings with moderate 
pressure should be applied and the patient 
treated much as a detached retina patient is 
managed. However, moderate elevation of 
the head of the bed is in order. The surgeon 
should hold his curiosity in check and avoid 
early and frequent dressing which may serve 
more to interfere with healing than to pro- 
mote it. After the sutures are removed, fur- 
ther pressure dressings are advisable. 

The operation is easy enough so that it 
can be mastered by any competent intra- 
ocular surgeon, but it is different enough 
from. other ocular surgery that it should 
not be entrusted to or attempted by a sur- 
geon who has not had considerable experi- 
ence in developing his technique through 
many animal grafts. 


DONOR MATERIAL 


The final portion of this part of the sym- 
posium deals with donor material. Years of 
experiment and experience have determined 
certain facts which can be stated rather ar- 
bitrarily. The material must be corneal tis- 
sue. Attempts to use buttons of glass, plas- 
tics, and other tissues have all been unsuc- 
cessful. 

Donor cornea. The donor cornea may be 
from a fresh eye which has just been enu- 
cleated or from one which has been satisfac- 
torily preserved. Most of the latter are post- 
mortem eyes. In either event the cornea must 
be in good condition, free from local dis- 
ease, uncontaminated, and from a patient 
who is free from communicable disease in- 
cluding syphilis. Whether late latent syphilis 
or adequately treated syphilis can be trans- 
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mitted by a corneal graft is a moot question. 
However, this question is one which sur- 
geons do not care to risk answering by hu- 
man experiment. 

It has been found out by experience that 
race, age, sex, and blood grouping are not 
important factors and do not influence the 
result of the operation. But the donor cornea 
must be human. Other species cannot be 
substituted. If they are, the graft may take 
but will not stay clear. 

Preservation of materials. Prior to 1944, 
there had been a few isolated attempts to pre- 
serve donor eyes for short periods of time. 
Filatov was organizing an “eye bank” in 
Russia but very little had been done in this 
country. In that year Dr. Paton and I set 
up an experimental “eye bank” at the New 
York Hospital. 

Postmortem eyes were obtained from the 
general wards of the hospital and a few 
nearby cooperating hospitals. The eyes were 
enucleated under aseptic operating room 
conditions, placed in suitable physiologic 
solutions, and kept in a portion of the blood- 
bank refrigerator until used. 

This pilot experiment proved the practical- 
ity of such an “eye bank” and the advis- 
ability of starting such a bank which would 
be available to surgeons in all hospitals but 
independent of any one hospital. In early 
1945, The Eye Bank for Sight Restoration 
was incorporated. Everyone in this audience 
is familiar with its history. It has proved to 
be most useful in providing material for 
corneal grafting. 

For the eye departments of large general 
hospitals, it is helpful in providing donor 
material at the time it is needed, if there is 
none locally available at the time. 

For the smalier hospitals and the isolated 
specialty hospitals it has proved an indis- 
pensable boon in supplying material that 
might otherwise never be obtained. As a 
clearing house, it serves to prevent waste of 
donor material not needed at the time at its 
hospital of origin. 
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Postmortem eyes should be obtained as 
soon as possible after death, preferably with- 
in 4 to 6 hours. They are then stored at the 
temperature used for preserving blood 
(about 4° C.). At present the best method of 
storage is in a tightly sealed container in a 
saturated atmosphere of water vapor. The 
allowable time of storage has not yet been 
well worked out. It is best to use the donor 
eyes as soon as possible. 

The best index of suitability is not the 
elapsed time but the condition of the cornea 
on close inspection. At first it was arbitrarily 
thought that the fresher the cornea, the better 
donor material it would be. Subsequently, 
Filatov, the advocate of preserved tissue 
therapy, felt that storage improved the con- 
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dition of the cornea. In practice, it seems to 
make little difference whether the cornea be 
stored or not, as long as its condition is good 
at the time of operation. 


CoNCLUSION 


In conclusion, then, the operation of 
corneal transplantation has become an ac- 
cepted, useful procedure, the general prin- 
ciples of which are well established. So long 
as they are adhered to, many minor varia- 
tions in technique can be introduced to suit 
the individual surgeon. The institution of 
“eye banks” materially aids in the securing 
and distribution of donor material. 


525 East 68th Street (21). 
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III. COMPLICATIONS 


RaMoN CastTrRoviejo,* M.D. 
New York 


Only the complications taking place in 
cases which have been classified as favorable 
for keratoplasty will be discussed in this 
presentation. 

This study is based on the observation of 
about 1,000 keratoplasties including the 
operations performed by me and those done 
under my supervision in the United 
States and elsewhere during the past 17 
years. I have purposely included in this 
study all the complications that I have ob- 


dling of these complications will be de- 
scribed. 

The two types of keratoplasty, square and 
circular, that I have advocated and on which 
this study is based are illustrated in Figure 
1, A and B. Figure 2 shows the double- 
bladed knife (A), keratome (B), and spe- 
cial scissors (C) used in the square-graft 
technique, the trephine (D and E), and spe- 
cial scissors (F) used in the circular-graft 
procedure. 


Fig. 1 (Castroviejo). Technique of partial penetrating keratoplasty. (A) Square; (B) round. 


served in my cases and those of others in 
order to be able to mention in this presenta- 
tion the complications encountered by sur- 
geons with both extensive and limited ex- 
perience in corneal transplantation. 

Some of the complications occur during 
the operation, others during the first few 
days or weeks of the postoperative recovery, 
still others several weeks or months after the 
operation. Only the treatments that have 
been found to be most effective in the han- 


*From the Institute of Ophthalmology, Colum- 
bia-Presbyterian Medical Center. 


COMPLICATIONS DURING THE OPERATION 


While preparing the operative field, ir- 
ritating solutions such as iodine or alcohol 
may enter the recipient’s eye and destroy 
part or all the corneal epithelium. This com- 
plication will not necessitate the postpone- 
ment of the operation. The surgical pro- 
cedure will of course be more difficult since 
the outlining of the incisions with fluorescein 
or other solutions will not be as effective. 

Even though the operation may be some- 
what more complicated than with an intact 
epithelium, the final outcome, as far as visual 


1375 


-a be 
good 
of 
| ac- 
yrin- 
long 
aria- 
suit 
1 of 
ring 
2). 
| 
1941, 
ress, Vad F 
A Bethea - 
28: 
lin. 
nts 
U. 
30, 


1376 


purposes are concerned, will not be affected 


and the epithelium will regenerate com- 
pletely. Without epithelium, however, there 
is more opportunity for infection and pos- 
sible subsequent opacification of the graft. 

The same accident mentioned in the case 
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keratectomies. This complication makes it 
difficult to continue the operation. 

Two choices are suggested, either to post- 
pone the operation for about a week to give 
time for the anterior chamber to reform and 
for the cornea to close the opening firmly, or 


45mm. 5.5mm. 6.5mm 


K 


Fig. 2 (Castroviejo). Instruments required for described methods of square and circular partial pene- 
trating keratoplasty and for the treatment of anterior synechia. (A) Double-bladed knife; (B) keratome; 
(C) special scissors for the square graft; (D) and (E) trephines; (F) special scissors for the circular 
graft; (G) atraumatic needles with 6-0 silk; (I) fine hypodermic needle for air injection in the anterior 
chamber; (J) Randolph cannula with syringe (H); (K) Cyclodialysis spatula, 15-mm. long; (L) utility 


knife; (M) probe. 


of the recipient’s eye may take place in the 
donor’s.The donor’s eye should, of course, 
be used undamaged if possible. The graft 

_may be transplanted without epithelium and 
remain transparent with complete regen- 
eration of the epithelial covering. 

If the incisions have been placed off center 
in the cornea, new incisions can be made in a 
better position without interfering with the 
subsequent steps in the operation. 

While outlining the incisions, the cornea 
may be perforated. This is particularly prone 
to happen in very thin corneas, such as in 
cases with advanced keratoconus, or in those 
eyes which have undergone preliminary 


to proceed with the operation. 

Although with more difficulty, the surgeon 
well trained in keratoplasty will be able to 
place the sutures even after the cornea has 
been perforated, particularly if the suture 
material is good. Of course, in this eventu- 
ality, the remaining uncut portion of the in- 
cision has to be completed, in the square as 
well as the circular-graft technique, with 
the aid of scissors. 

While inserting the sutures, in thin cor- 
neas particularly, the needle may enter the 
anterior chamber. In this complication the 
aqueous humor will drain slowly rendering 
the eye hypotonic. This complication may 
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be taken care of by withdrawing the needle 
and passing it through more superficial lay- 
ers of the cornea. Otherwise, a fistula may 
form during the postoperative recovery with 
drainage of the aqueous humor and flatten- 
ing of the anterior chamber and likelihood 
of subsequent development of anterior syne- 
chias and intraocular infection. If there is 
any doubt about the location of the suture 
on the second attempt, it would be prefer- 
able to postpone the surgical procedure 
rather than risk the success of the operation. 

While inserting the sutures, particularly if 
a continuous one is employed with an atrau- 
matic needle, the needle may break. This can 
be remedied either by threading the silk on a 
regular needle and proceeding in this way 
until the suture has been completed, 
or by recommencing the suture, inserting a 
new one through the channels already made. 

While manipulating the instruments after 
the suture has been inserted the thread 
may be cut. This complication can be han- 
dled by tying a knot where the silk was cut. 
At the completion of the operation, the knot 
should be drawn away from the graft to 
prevent its opacification at the site of pres- 
sure from the knot on the graft. This cloudi- 
ness no matter how slight, if it occurs in the 
center of the graft, may reduce vision con- 
siderably. 

The lens may be injured by the keratome 
in the square-graft technique or, more likely, 
by the trephine or by the scissors while 
completing the incision. In any event, this 
is one of the most serious complications. The 
most satisfactory way of dealing with this 
situation is to complete the dissection of the 
recipient’s cornea and the graft, remove as 
much as possible of the injured lens includ- 
ing the capsule, and place the transplant in 
position tying the suture which was pre- 
viously inserted. 

In this complication, the vitreous has a 
tendency to prolapse during the operation 
and to dislocate the graft with subsequent 
opacification of the graft, secondary glau- 
coma, or panophthalmitis. Therefore, it is 
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advisable in these cases, in order to maintain 
the graft firmly in position, to suture the 
four corners in position in the square graft 
or to place four sutures at opposite ends of 
perpendicular diameters in the circular graft. 
The patients in whom this accident takes 
place rarely recover with useful vision. 

When, after perforation of the anterior 
chamber, the pupil is found to be contracted, 
smaller than the opening made in the cornea 
of the host, a direct instillation of cocaine 
(4 percent) and adrenalin (1:1,000, or even 
1:100), into the corneal opening, may dilate 
the pupil wider than the corneal window. If, 
in spite of the instillations, the iris shows 
within the opening, it is advisable to excise 
the involved portion of iris rather than to 
risk the development of an anterior synechia. 

The performance of an iridectomy in these 
cases will, of course, be questioned by 
those who perform keratoplasties with con- 
tracted pupils. Statistics will show in the 
future which method gives the greater num- 
ber of anterior synechias, the one of the 
contracted or the one of the dilated pupil. 

In my experimental work in animals, the 
method of contracted pupil was discarded 
because it had a much greater tendency to de- 
velop anterior synechias. My experience in 
human beings has verified the findings of 
the experimental work. 

Inexperience, particularly with the square- 
graft technique may lead to irregularities in 
the shape of the corneal window or the graft. 
This complication can be avoided by master- 
ing the operation through training with ani- 
mals’ eyes. If it should occur, it can only be 
corrected if the cornea of the host is dis- 
sected before the graft. In this case the graft 
can be shaped to conform with the asym- 
metry of the corneal opening in order to 
obtain a better coaptation of the borders. If 
the graft or its bed is made with excessive 
beveling or an irregular inner edge, the con- 
dition can be adjusted by careful dissection 
with scissors. 

In cases of very large grafts, particularly 
in advanced keratoconus where the cornea is 
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thin and collapses as soon as the anterior 
chamber is opened, it is sometimes very dif- 
ficult to hold the graft in position. In these 
cases, direct suturing of the border of the 
cornea of the host with that of the donor 
is to be recommended. At least four sutures 
placed in the corners of the square graft or 
at the ends of two perpendicular diameters in 
the circular graft are advisable. 


COMPLICATIONS DURING THE POSTOPERATIVE 
RECOVERY 


The dislocation of the transplant within 
the eye is a complication which I have not 
encountered. I have observed the complete 
displacement of the graft outside the recipi- 
ent’s corneal opening. This complication is 
very serious and should be treated by re- 
implanting the same graft, if this is available, 
by suturing its borders with those of the 
host’s cornea. If the graft has been lost, a 
new one must be prepared and sutured in 
place. 

If neither the original transplant nor a 
second graft can be obtained, the use of a con- 
junctival flap is the only method of closing 
the opening and protecting the eye. I have 
not observed any case in which useful vision 
has been preserved after this very serious 
complication. This condition is generally ob- 
served at the first dressing. It is more likely 
to occur in the uncooperative, high-strung 
type of patient. 

If the transplant is only partly detached, 
the postoperative course may be stormy with 
the formation of a fistula and anterior syne- 
chias. Conservative treatment may some- 
times result in complete cicatrization of the 
dehiscence with preservation of fairly good 
or complete transparency of the graft. If, 


however, this partial prolapse should be ex- - 


tensive, it is advisable to coapt the borders 
of the graft and the border of the host by di- 
rect suturing. 

Occasionally, in corneas which are very 
thin, such as keratoconus, at the time when 
the corneal sutures are removed, there may 
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be a collapse of the anterior chamber with 
loss of aqueous humor. Very seldom, how- 
ever, is this opening extensive and almost 
always the transplant cicatrizes well, without 
complications such as development of an- 
terior synechias. 

If hernia of the iris develops, it is advis- 
able to wait until the third postoperative week 
and then, when the rest of the transplant has 
become solidly attached to the cornea of the 
host, the hernia should be excised and the 
edges of the graft and cornea of the host co- 
apted by direct suturing. 

All cases in which the transplant has been 
partly or totally displaced are likely to de- 
velop endophthalmitis. Therefore, in addi- 
tion to the treatment of the eye, prophylactic 
treatment by intramuscular injections of 
penicillin should be carried out ; also foreign- 
protein therapy, preferably intravenous in- 


‘jections of typhoid, should be administered 


as soon as intraocular inflammation is ap- 
parent. 

The development of anterior synechias is 
one of the most frequent complications in 
keratoplasty, particularly in cases with large 
grafts where the cornea is thin, such as ad- 
vanced keratoconus or in eyes where the 
cornea has been thinned by ulceration or pre- 
liminary keratectomy. 

If the synechia is smaller than 2 mm., oc- 
casionally the use of atropine or eserine 
loosens it. If the synechia is more ex- 
tensive it will necessitate surgery in order to 
prevent opacity, vascularization of the graft, 
and secondary glaucoma. 

The surgical treatment of the synechia 
must not be carried out before the 14th day 
postoperatively because until then the union 
of the graft with the cornea of the host is 
not very firm, and premature surgery might 
lead to dislocation of the graft. The opera- 
tion, however, should not be delayed beyond 
three weeks, otherwise the graft may already 
have become opaque on account of the syne- 
chia. Therefore, the best time to carry out 
this surgery is in the third postoperative 
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Fig. 3 (Castroviejo). Successive steps in the technique for the treatment of moderate anterior synechias. 


week and preferably under general anes- 
thesia. 


SURGICAL TECHNIQUES FOR THE TREATMENT 
OF ANTERIOR SYNECHIAS 


If the synechia extends from one fifth to 
one half of the circumference of the graft, 
the operation of choice is as follows. 

Depending upon the location of the syne- 
chia, the incision in the sclera is made in the 
quadrant nearest the synechia; the lower 
temporal for synechias in the lower half, 


and the upper temporal for synechias in the 
upper half of the transplant. 

A routine preparation of the eye, about 
one hour before the operation, is made with 
instillations of atropine (1 percent) and neo- 
synephrin (10 percent) in order to obtain 
as wide a dilatation of the pupil as possible. 
At the time of the operation, after routine 
preparation of the eye, argyrol (25 percent), 
a 4-percent solution of cocaine, and a solution 
of adrenalin (1:1,000) are instilled into the 
eye. A few drops of cocaine and adrenalin 
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(1:1,000) are injected under the bulbar con- 
junctiva (fig. 3A) with the purpose of ob- 
taining ischemia, wider dilatation of the 
pupil, and to counteract a tendency to con- 
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parallel to it. These sutures are used for fixa- 
tion; one of them is held by the assistant 
and the other by the surgeon. The area of the 
sclera between the two sutures is treated by 


_ Fig. 4 (Castroviejo). Method of treating extensive anterior synechias. 


traction after the anterior chamber has been 
opened. 

An incision is made through the con- 
junctiva and Tenon’s capsule about 7 mm. 
from the limbus and parallel to it (fig. 3B). 
Two 2-0 silk sutures are inserted in the 
sclera, 4 and 6 mm. from the limbus and 


superficial electrocoagulation or by a hot 
probe to obtain a bloodless operative field 
(fig. 3B). 

With the knife an incision is made in the 
sclera similar to that performed for cyclo- 
dialysis (fig. 3C). When the sclera has been 
perforated and the choroid is reached, a 
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jong spatula similar to that used for cyclo- 
jialysis, but 15 mm. in length (fig. 2K), 
is introduced through the scleral opening 
and then between the sclera and choroid, into 
the anterior chamber. The adherent iris is 
eparated from the cornea with the aid of 
the spatula (fig. 3D). The spatula is then 
withdrawn and the tip of a Randolph per- 
forated cannula (fig. 2J) with the shape of 
a cyclodialysis spatula attached to a syringe 
(fig. 2H and 2J) is introduced in the same 
manner as the spatula into the anterior 
chamber and air is injected to push the iris 
away from the cornea (fig. 3E). The can- 
nula is then withdrawn and the conjunctival 
incision closed with a continuous 6-0 silk 
suture. This cyclodialysis incision several 
mm. from the limbus is preferable to incis- 
ions in the limbus because with the latter it is 
not always possible to keep the air within 
the anterior chamber long enough to pre- 
vent the recurrence of the synechia. 

When the synechia is very extensive, the 
operation which I found satisfactory is as 
follows. 

The operation should be carried out pref- 
erably under general anesthesia. With the 
aid of scissors and conjunctival forceps, a 
conjunctival and episcleral flap of 2 to 3 mm. 
between the 10- and 2-o’clock positions is 
made around the limbus (fig. 4A). The con- 
junctival flap is reflected down over the 
cornea and three 6-0 silk sutures mounted in 
atraumatic needles are inserted, one at the 
12-o’clock position and the other two 
equidistant between the central one and the 
ends of the conjunctival incision. The sutures 
are passed first through the conjunctiva and 
then through the sclera entering the sclera 
about 2 mm. from the limbus and taking a 
bite of about 1 mm. (fig. 4A). The sutures 
are now drawn out of the way in order to 
make the incision with a minimum of inter- 
ference, 

With the knife an ab-externo incision is 
made at the limbus around the 12-o’clock 
position (fig. 4A). When the anterior 
chamber is entered the incision is enlarged 
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temporally and nasally with the aid of 
scissors (fig. 4B). With the cyclodialysis 
spatula the iris is then separated from the 
cornea (fig. 4C). A large iridectomy from 
the 10- to 2-o’clock positions is then per- 
formed (fig. 4D and 4E). The sutures are 
then passed through the corneoconjunctival 
junction, including a small bite of corneal 
tissue, and tied. Additional conjunctival 
sutures are inserted and air is injected into 
the anterior chamber (fig. 4F) in an effort 
to push the iris away from the cornea, thus 
preventing the recurrence of the synechia. 

If, after this procedure, an anterior 
synechia develops in the lower half of the 
graft, the first operation described can be 
carried out. I have had several cases thus 
treated successively with the two operations 
in which the eye remained without synechias, 
with clear transplant and good vision. 

In these two operations, bacteria leading 
to endophthalmitis or panophthalmitis are 
often introduced into the eye. I have had 
several such instances, therefore the need for 
very aseptic technique and great care in 
performing these operations should be 
stressed. Prophylactic treatment with 
systemic application of penicillin should be 
carried out, beginning the day previous to 
the operation and continuing until all the 
signs of inflammation in the eye have disap- 
peared. In addition, intravenous injections of 
typhoid vaccine should be instituted. 


INFECTIONS 


Conservative treatment may bring about 
successful cicatrization of ulcers of the 
graft when infection is not advanced. If the 
infection is more intense, more strenuous 
treatment, such as subconjunctival injec- 
tion of penicillin (1 cc. of solution contain- 
ing 10,000 units), is carried out. If the eye 
does not respond to penicillin therapy, sub- 
conjunctival injection of 1 cc. containing 
approximately 1 mgm. of streptomycin may 
be tried. 

In these cases, in addition to the local 
treatment suggested, plus atropine and hot 
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applications, systemic treatment with peni- 
cillin or streptomycin should be carried out. 
Also, in order not to miss any possible way 
of improving the general condition of the 
patient, foreign-protein therapy by means 
of intravenous typhoid injections should be 
immediately started. 

Penicillin combined with sulfadiazine, 4 
gm. a day to maintain a blood level of 10 
mgm. per cc., has been used with success 
when the penicillin alone did not seem to 
be effective. Iontophoresis with penicillin is 
apparently less effective than the subcon- 
junctival injection of the same medication. 

Cultures of the secretion or scrapings may 
be taken to decide which form of medication 
will be preferable, but treatment should be 
started without waiting for the result of 
the cultures. 

In two cases, abscesses of the lens have 
been observed, both requiring removal of 
the lens when the abscesses were found to 
progress in spite of conservative treatment. 
In both cases the transplant became cloudy 
with extensive anterior synechias. In one the 
transplant cleared up with vision limited 
to fingers at three feet ; in the other phthisis 
bulbi developed. 


GLAUCOMA 


Secondary glaucoma is another frequent 
complication following keratoplasy. In some 
cases, conservative treatment with miotics 
and hot applications will be successful. 
Others will require surgical treatment. If 
the glaucoma is of the congestive type, a 
very large iridectomy from the 10- to 
2-o’clock positions is advisable. If the eye is 
not congested, it is preferable to perform a 
sclerectomy of the fistularizing type, such 


as an Elliot or Lagrange. If the glaucoma is - 


associated with an anterior synechia, the 
glaucoma may be controlled by the excision 
of a large portion of the iris, including the 
synechia. 

VASCULARIZATION 


If at the 3rd or 4th week postoperatively, 
the transplant should begin to vascularize, 


RAMON CASTROVIEJO 


the cornea adjacent to the vascularized area 
in the graft should be treated by radiation 
(about 1,500R), concentrating the treat- 
ments on the vascularized area alone, pro- 
tecting the rest of the cornea with a lead 
filter. If the vascularization is permitted to 
develop over the whole graft, the transplant 
will most likely become very cloudy or 
opaque. However, I have observed some 
cases in which after vascularization the graft 
cleared up sufficiently to restore useful 
vision. 
INFLAMMATION 

There are some cases in which the trans- 
plant has remained clear for 3 or 4 weeks 
and suddenly a mild uveitis develops which 
in a few days leads to cloudiness of the graft. 

In some of these patients, careful exami- 
nation will reveal a focus of infection and 
upon its removal the eye will immediately be- 
come quiet. Others will not show any im- 
provement upon removal of the focus of 
infection. In these cases local treatment 
should immediately be started with atropine 
and hot applications as well as general treat- 
ment with penicillin and intravenous typhoid 
vaccine. 

The general treatment must be instituted 
immediately, even before the possible cause 
of the uveitis is found. Some patients 
developing uveitis without an apparent focus 
of infection, but showing a low systemic 
resistance, respond well to intravenous in- 
jections of amino acids. Many of these pa- 
tients are benefited by a high-vitamin diet 
or vitamin medication. 

Corneal transplants, which after uveitis 
have become cloudy to the point where the 
‘patient could only see hand motion at one 
foot, have been improved in some cases to 
such an extent that it was impossible to tell 
at the end of a year that they had been 
nebulous, vision in some instances improv- 


ing up to 20/30 and even 20/20. 


EDEMA 


After uveitis, epithelial edema and bullous 
degeneration of the epithelium are fre- 
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quently observed in the graft. This corneal 
edema is generally improved by applica- 
jons from 3 to 6 times daily of sodium 
shloride hypertonic (15 percent) jelly. Oc- 
sasionally after failure to clear up the edema, 
‘he scraping of the epithelium followed by 
very light superficial electrodesiccation has 
resulted in the disappearance of the edema 
but in permanent nebulosity of the graft, 
requiring further surgery. When the trans- 
plant remains nebulous or opaque without 
other intraocular complications, a 2nd, and 
sometimes a 3rd, transplant has been suc- 
cessful. 

A corneal edema is frequently associated 
with endothelial edema, an entity that greatly 
resembles Fuchs’s corneal dystrophy. In 
some cases, in spite of aJl treatment, the 
edema persists and the graft remains cloudy. 

If the transplant cicatrizes with marked 
protrusion and opacity and if there is a syne- 
chia, the anterior synechia must be dealt 
with first, and when the cornea is free from 
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the iris, a second corneal transplantation will 
be necessary. 


DEFORMITY 


In cases of keratoconus, the transplant has 
often a tendency to protrude during the post- 
operative course. This must not be con- 
sidered a complication but almost the nor- 
mal cicatrization of the grafts in keratoco- 
nus. In order to obtain a more normal 
curvature, it is necessary to maintain a 
pressure dressing which is started approxi- 
mately 14 days after the operation and is 
continued until the 5th or 6th postoperative 
week. Even in spite of the pressure dressing, 
the transplant, though transparent, some- 
times cicatrizes with protrusion or uneven 
curvature, resulting in pronounced myopia 
and astigmatism, thus defeating the success 
of the operation. Contact lenses may help 
the situation occasionally; if not, a second 
transplantation will be necessary. 

635 West 165th Street (32). 
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IV. PHYSIOPATHOLOGY 


A. Epwarp MAuMENEE,* M.D., AND WALTER KorNBLUETH,' M.D. 
Baltimore, Maryland 


The fundamental problem in keratoplasty 
is the fate of the corneal graft. Do the donor 
cells in a homogenous graft continue to live 
after transplantation (as in autografts of the 
skin), or does the graft merely act as a 
framework for the ingrowth of the recipient 
cells? Until this basic problem is solved, the 
various factors which influence the final 
transparency of the graft cannot be properly 
evaluated. This report is based on an ex- 
tensive experimental study which is still in 
progress, but has already yielded partial 
answers to these problems. 

A number of studies have been made in 
the past to determine whether a corneal graft 
continues to live as autonomous tissue or if it 
merely acts as a reticulum for the ingrowth 
of cells from the recipient cornea. The con- 
clusions reached in these investigations have 
been based on routine histologic studies of 
grafts at varying intervals following opera- 
tion. 

In most of the reported studies it is not 
mentioned whether the transplants were 
autogenous or homogenous grafts and, when 
the type of graft is specified, no distinction 
is made between the two. In general, most 
workers agree that Bowman’s membrane, the 
corneal stromal fibers, and Descemet’s mem- 
brane of the graft are not replacd. 

There is, however, a wide difference of 
opinion on the fate of the corneal stromal 
cells. Salzer,"* Bonnefon and Lacoste,?Loeh- 
lein* and others believe that the grafted cor- 
neal cells of the stroma die and are gradu- 
ally replaced by similar cells from the recipi- 


* From the Wilmer Ophthalmological Institute of 
The Johns Hopkins Hospital and University. 

t (By invitation). Fellow of the Eye Bank for 
Sight Restoration, Inc., New York. 


ent. Fuchs,® Imre,’ Castroviejo* and others, 
on the other hand, think that the grafted 
corneal cells live and are not replaced by cells 
from the recipient, that is, the donor graft 
survives as a viable entity. 

It may be pointed out that if the cells in 
homografts of cornea continue to live after 
grafting they are unique in this respect. 
Numerous studies of homografts of skin, 
bone, nerve, muscle, fat, and other tissue” 
have shown that the grafts are invariably 
replaced by cells from the recipient. 

Exceptions to this are grafts from identi- 
cal twins or mother to child which will occa- 
sionally live as autonomous tissue. Cartilage 
grafts at one time were also thought to be an 
exception to this rule. However, there is no 
definite proof that the donor cells of this 
tissue actually survive. 

Medawar® has recently done some excel- 
lent studies on skin grafts in rabbits and has 
shown that the disintegration of the cells in 
homografts is the result of a hypersensitive 
reaction produced by the grafted cells of the 
donor animal. He has also shown that the 
rapidity of destruction of the cells in the 
homografts is proportional to the amount of 
tissue grafted. That is, if a large amount of 
skin is grafted, the cells will die in about 
10 to 12 days; if one small graft is used, the 
cells will live for about 20 days. 

In spite of the conclusive work done on 
skin grafts and other body tissues showing 
that homografts do not continue to live as 
autonomous tissues it is theoretically pos- 
sible that corneal grafts may be an exception 
to this finding. The number of corneal 
stromal cells in a graft is small as compared 
to the number of cells in a skin graft, and 
the avascular cornea has been shown by 
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Chesney, Woods, and Campbell* and also 
Rich and Follis*® not to develop the same 
immunologic reactions as do other tissues of 
the body in systemic infections of syphilis 
aad Arthus phenomenon. It is, therefore, 
conceivable that corneal grafts may not pro- 
duce a sensitivity reaction similar to that 
produced by skin grafts, and the cells may 
continue to live as they do in a tissue culture. 


THE FATE OF THE GRAFTED CORNEA 
(EXPERIMENTAL) 


In our experimental approach to this prob- 
lem, it was necessary to have a clear under- 
standing of the histologic pictures of a clear 
(successful) corneal graft and of an opaque 
(unsuccessful) graft. To determine this, we 
made histologic studies at almost daily in- 
tervals of autografts and homografts to clear 
corneas up to 2 weeks and at weekly and bi- 
weekly intervals up to 4 months. Rabbits 
were used as the experimental animal. A 
total of 38 autografts and 24 homografts 
have thus been examined histologically. 

During the first week after operation, it 
is frequently difficult to predict accurately 
which grafts will eventually become opaque 
and which will clear. All grafts are cloudy to 
some degree during this time due to edema 
of the tissue. If there is no postoperative in- 
fection, if the edges of the graft are in good 
apposition with the recipient cornea, and if 
the edema of the graft subsides within a 
week to 10 days, the graft will usually clear. 
All grafts which were clear at 2 weeks after 
operation have remained clear for as long as 
they have been followed. In this study 
autografts and homografts of the cornea 
have given identical results in both clinical 
ind histologic material. The -following are 
the usual histologic patterns of clear and 
cloudy grafts. 


EXPERIMENT 1 


Clear grafts. During the first 48 hours 
after operation, the graft is loosely adherent 
to the recipient cornea by a fibrin clot. The 
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Fig. 1 (Maumenee and Kornblueth). Section 
of autogenous corneal graft (2 days after 


operation) showing ingrowth of epithelium 

and fibrin clot at site of operative wound. 

Migration of newly formed epithelium over 

wound and graft on right side. (H. & E. 

stain. 100.) 
epithelium from the recipient cornea grows 
into the cleft where it is not filled by a fibrin 
clot between the donor and recipient cornea 
(fig. 1). The epithelium is missing from the 
graft, the stroma is edematous and is invaded 
by a few polymorphonuclear cells. The en- 
dothelium is probably damaged physiologi- 
cally in all cases and in some cases is actually 
denuded in areas. 

During the next three days the epithelium 
is regenerated over the graft by migration 
from the recipient cornea. The edema of 
the stroma shows little change. A few wan- 
dering macrophages appear between the la- 
mellae of the stroma. During this time the en- 
dothelial cells are usually replaced on the 
graft. It cannot be stated with certainty 
whether these cells are replaced by a pro- 
liferation of the remaining cells on the graft 
or by a migration of cells from the recipient 
cornea. 

At 5 days after operation, a proliferation 
of cells that look like fibroblasts can be seen 
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in the wound and in the region of the eng sid 
dothelium on both the donor and recipijen§ “" 
corneas (fig. 2). As these cells fill in th ™@ 
wound, the epithelial cells, which at firg§ 
grew into the cleft, are destroyed. Durin; (fig 
the next 5 days, the edema of the stroma sub 0! 
m 
atel 
exp 

he gra 
Fig. 2 (Maumenee and Kornblueth). Section ‘ 
of autogenous corneal graft (5 days after op- + : 
eration) showing fibroblasts in wound. Graft : . 
on left. (H. & E. stain. 100.) 
t 
Fig. 4 (Maumenee and Kornblueth). Sec- , 
tion of autogenous corneal graft (5 days after ‘ 
operation) showing mitosing keratoblast in 
metaphase in the corneal graft. (H. & E. stain. 
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Fig. 3 (Maumenee and Kornbiueth). Section R ty 
of autogenous corneal graft (15 days after Fig. 5 (Maumenee and Kornblueth). Section his 
operation) showing ridge of fibroblasts on of autogenous corneal graft (15 days after af 
posterior surface-of cornea. (H. & E. stain. operation) showing normal corneal structure ra 
x 100.) of graft. (H. & E. stain. 100.) 
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sides, the epithelium on the transplant as- 
sumes its normal structure, the fibroblasts 
increase in the wound and form a ridge of tis- 
sue on the posterior surface of the wound 
(fig. 3). During the first 2 weeks after opera- 
tion, mitotic figures are occasionally observed 
in the stromal cells of the graft and in the 
stromal cells of the recipient cornea immedi- 
ately adjacent to the graft (fig. 4). An exact 
, } explanation of this finding cannot be given at 
i; | the present time but it does indicate that 
some reparative action is taking place in the 
graft as well as in the recipient cornea. Dur- 


Fig. 7 (Maumenee and Kornblueth). Sec- 
tion of autogenous corneal graft (15 days 


after operation) showing wide wound filled in 
with fibroblasts. (H. & E. stain. 100.) 


anterior synechias (fig. 8), and infections of 

the suture tracts in the recipient corneas 

' cause prolonged edema of the grafts. Grafts 
_ Fig. 6 (Maumenee and Kornblueth). Sec- which remain edematous for 3 to 4 weeks fre- t 

tion of homogenous corneal graft (5 weeks 5 d - 
after operation) showing healed wound be- quently become partially opaque and, on his- 
ron tween graft and recipient cornea. (H. & E. tologic examination, are found to have sev- 
oe. eral layers of fibroblasts with newly formed 


ain, J _ fibrils under the epithelium or endothelium 
ing the 2nd and 3rd weeks fibrils appear in (figs. 9 and 10). - 


the scar and in the ridge on the posterior sur- 
face of the cornea. The graft assumes the 
‘ normal corneal structure and cannot be dif- 
ferentiated from the normal recipient cornea 
(fig. 5). During the 2nd and 3rd months, the 
fibrils in the scar gradually assume the nor- 
mal corneal pattern, and it is sometimes diffi- 
cult to tell where the graft ends and the 
recipient cornea begins except for the slight 
irregularity of the lamellae and the break in 
Descemet’s membrane (fig. 6). 

Cloudy grafts. It is frequently impossible 


a to predict which grafts will clear and which . 

i will become opaque, on either clinical or Fig. 8 (Maumenee and Kornblueth). Section 

ion | histologic examination during the first week of autogenous corneal graft (9 days = | 
ter f : zs operation) showing massive anterior synechia 

ire alter operation. However, wide gaps be- with pigment-bearing cells in wound. (H. & E. 


tween the wound edges (fig. 7), massive stain. X25.) 
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Fig. 9 (Maumenee and Kornblueth). Section 
of autogenous corneal graft (15 days after 
operation) showing early newly formed fibrous 
tissue beneath the epithelium. (H. & E. stain. 
x 100.) 


Fig. 10 (Maumenee and Kornblueth). Sec- 
tion of autogenous corneal graft (2 months 
after operation) showing newly formed fibrous 
tissue beneath the epithelium. (H. & E. stain. 
100.) 


In grafts with greater edema the normal 
arrangement of the donor lamellae is de- 
stroyed in places with resultant opacities in 
these areas (fig. 11). In more severe reac. 
tions, from either unknown causes or low- 
grade infection, polymorphonuclear cells in- 
vade the stroma in greater numbers. There 
is a destruction of the lamellae of the graft 
and later an invasion of the graft by blood 
vessels, macrophages, and fibroblasts from 
the recipient animal. This latter type of re- 


Fig. 11 (Maumenee and Kornblueth). Sec- 
tion of autogenous corneal graft (10 days after 
operation) showing massive edema of graft 
and irregular arrangements of lamellae. (H. 


& E. stain. <100.) 


action usually causes a dense opacification 
of the graft. During the early stages, these 
grafts look like granulation tissue and in the 
end stages resemble any dense scar of the 
cornea (fig. 12). 

Routine histologic study did not show 
whether the stromal cells of either the auto- 
grafts or homografts of the cornea were re- 
placed by cells from the recipinet corneas or 
whether the grafts remained as viable en- 
tities. Against the supposition that the 
stromal cells were replaced by cells from the 
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recipient corneas was the fact that at no 
time were abnormal acellular areas seen or 
were any large number of dying or newly 
formed cells observed in the stroma of the 
autografts or homografts. It is possible, how- 
ever, that a gradual replacement of the donor 
cells could have taken place and escaped de- 
tection on routine histologic examination. 


EXPERIMENT 2 


With this latter possibility in mind, studies 
were performed on regeneration of normal 
corneal stromal cells, in nongrafted corneas, 
to determine the origin of these newly 
formed stromal cells. These studies will be 
reported in detail elsewhere. In brief, the 
first group of experiments consisted in de- 
stroying the corneal cells by freezing vari- 
ous areas of the cornea to — 78°C. and 
studying the replacement of the cells in these 
areas. 

It was found that the cells were replaced 
from uninjured keratocytes and wandering 


Fig. 12 (Maumenee and Kornblueth). Sec- 
tion of homogenous corneal graft (7 weeks 


replacement of 
(H. & E. stain. 


after operation) showing 
stroma by fibrous tissue. 


x 100.) 
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Fig. 13 (Maumenee and Kornblueth). Sec- 
tion of homogenous corneal graft to a rabbit 
saturated with trypan blue (15 days after op- 
eration) showing trypan blue in corneal cor- 
puscles. (Lithium-carmine stain. 750.) 


macrophages, but it could not be determined 
which of the newly formed cells arose from 
which precursor. We, therefore, sought some 
method of tagging the wandering macro- 
phages so such precursors of the stromal 
cells could be identified in a regenerated cor- 
neal lesion. 

To this end, animals were saturated with 
trypan blue systemically and areas of their 
corneas were frozen. In such animals the 
macrophages can be identified by the pres- 
ence of trypan blue granules in their cyto- 
plasm. These “tagged” cells were found in 
great numbers in the regenerating cornea. 

With the fact established that wandering 
macrophages participate in the regeneration 
of dead corneal tissue, the following experi- 
ment was performed. 

Grafts were done on animals saturated 
with trypan blue. When these grafts were 
examined histologically, trypan blue could be 
found in a few of the stromal cells in the 
autogenous and homogenous grafts. The 
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Fig. 14 (Maumenee and Kornblueth). Par- 
tially clear formalin corneal graft 7 months 
after operation. 


number of stromal cells containing trypan 
blue were much greater in cloudy than in 
clear grafts (fig. 13). This clearly indicated 
that at least to some extent the wandering 
macrophages of the recipient corneas par- 
ticipate in the regeneration of the cells in 
the donor grafts. 


EXPERIMENT 3 


The question of the replacement of the 
corneal stromal cells were studied by an- 
other method. Scherschewskaya*™ has stated 
that clear corneal grafts can be obtained 
from formalized donor corneas. If this is 
true, all of the cells in an ultimately clear 
graft of this type must be derived from the 
recipient animal because the cells in the 
donor graft are killed when this tissue is 
placed in formalin. We have been unable to 
confirm Scherschewskaya’s reported finding 
that clear transplants can be obtained with 
formalized corneas. Fifteen such grafts have 
been performed and in only one instance was 
a partially clear graft obtained (fig. 14). 

A somewhat similar experiment on this 
same line was likewise unsuccessful. In this 
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experiment the cells of the donor cornea 
were killed by freezing the tissue. In 13 at- 
tempts no clear grafts were obtained. Many 
of these grafts of frozen tissue looked as 
promising as did fresh grafts for 5 to 7 
days after operation. However, all became 
progressively more edematous after remoy- 
ing sutures and frequently the anterior 
lamellae sloughed off during the first 2 weeks 
after operation. 

In short, all efforts to obtain a clear 
graft by the use of nonviable corneas in 
which the cells have been killed either by 
formalin or by freezing have been com- 
pletely unsuccessful. These experiments 
would indicate that viable corneal tissue is 
essential for a successful graft. It is possible, 
however, that the denaturization of the cor- 
neal protein by the formalin, or disturbance 
of the cohesion of the stromal lamellae by 
freezing may have influenced these results. 

These experiments do not entirely con- 
tradict Filatov’s® recent statement that he 
obtained 66.6 percent successful grafts when 
he used corneas preserved for 1 to 3 days at 
+ 2° to + 4°C. and only 24.1 percent suc- 
cessful grafts when he used fresh corneas. 
Bajenova’ demonstrated that corneas pre- 
served in moist chambers at +2°C. for 10 
days contained viable stromal cells which 
would grow in tissue culture. We can offer no 
explanation, however, why Filatov should 
obtain better results with preserved but via- 
ble tissue than with fresh tissue. 

These three experiments just reported in 
brief indicate that living donor stromal cells 
are essential at least during the first stages of 
a graft for its final clarity. 


EXPERIMENT 4 


A fourth experiment was done with the 
idea of determining at what time the viable 
donor stromal cells were no longer essential 
for the continued clarity of the graft. To this 
end, a series of autografts and homografts 
were made in experimental rabbits, and at 
varying times after the operation. The cells of 
the donor graft were killed by the freezing 
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technique. It was found that the donor cells 
ould be completely destroyed as early as 11 
lays after operation and the graft would re- 
zyain its normal clarity after the edema fol- 
owing the injury subsided (fig. 15). 

These four experiments do not give a con- 
clusive answer to the fate of the stromal cells 
in a corneal graft. They do, however, give 
us a clear indication of the general picture. 
First, there is no massive replacement of the 
cells in an autogenous or homogenous graft 
at any one time. Second, the wandering 
macrophages of the recipient animal prob- 
ably contribute from the beginning in a lim- 
ited degree to the replacement of the donor 
cells in a corneal graft.Third, viable donor 
cells are essential for a successful take of a 
transplant, at least for the first 2 weeks after 
operation, until the dependence of the donor 
graft on the recipient cornea is fully estab- 
lished. The donor cells are not essential to 
the clarity of the graft once the tissue has 
become firmly attached to the recipient cor- 
nea. 

This is the apparent picture as well as it 
can be visualized from the information so 
far at hand. It is quite possible that further 
investigation may alter this concept of the 
process. The final answer of the fate of the 
donor stromal cells cannot be decided until a 
method is obtained to tag the donor corneal 
cells or both the corneal cells and the wan- 
der macrophages of the recipient. 


FACTORS WHICH INFLUENCE THE 


RESULT OF KERATOPLASTY 


Most of the factors which determine the 
final clarity or cloudiness of a corneal trans- 
plant have been observed clinically. These 
factors may be divided into three groups: the 
condition of the grafted tissue, the status of 
the recipient cornea, and the operative com- 
plications. From the experimental standpoint 
we can add the following observations. 

1. Fresh living corneal tissue is the most 
favorable material for grafting. Nonviable 
grafts are completely unsatisfactory. 

2. Excessive trauma either in removing 
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Fig. 15 (Maumenee and Kornblueth). Clear 
homogenous corneal graft in which all cells 
had been destroyed in the graft by freezing 
11 days after operation. Picture taken 4 weeks 
after freezing. 


or handling the graft is detrimental to the 
final clarity of the tissue. 

3. Numerous small vessels in the recipi- 
ent cornea do not appear to influence the 
result of keratoplasty to any marked extent. 
This is illustrated by the following experi- 
ment. A group of animals with vascularized 
corneas and small central corneal leukomas 
have been subjected to autografts and homo- 
grafts. The recipient animals had been previ- 
ously grafted and the transplants had become 
opaque and vascularized (fig. 16). The re- 
action following the initial graftings was al- 
lowed to subside before regrafting. In this 
group the percentage of clear grafts obtained 
on the second attempt was the same as when 
animals with normal corneas were used. This 
indicates that numerous small blood ves- 
sels in the cornea without other damage to 
the tissue are not detrimental to the final 
clarity of the graft. 

4. Dense and diffuse corneal opacities in- 
fluence the results of operation unfavorably. 
This is shown by the following experiment. 

A group of animals in which dense corneal 
opacities had been produced by the injection 
of 20th-normal sodium hydroxide into the 
lamellae of the corneas were subjected to 
keratoplasty. If the grafts on these animals 
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Fig. 16 (Maumenee and Kornblueth). Opaque 
autogenous corneal graft with vascularization 
(2 months after operation). This eye used for 
regrafting. 


were surrounded by the opacities the trans- 
plants always become opaque. However, if 
the opacity in the recipient cornea was pres- 
ent on only one or two sides of the graft, the 
transplant would occasionally remain clear. 

The reason why corneal grafts fail to re- 
main clear in completely opaque corneas is 
not fully understood. One explanation 
which has ‘been given for the poor results in 
this type of cornea has been that there are 
not enough normal corneal cells surrounding 
the graft. This explanation is probably not 
correct, however, for clear transplants can 
be obtained in corneas in which all of the 
original cells have-been destroyed by freez- 
ing if sufficient time is given for the edema 
of the cornea to subside and new cells to 
grow in (fig. 17). 

While we do not have a satisfactory ex- 
planation for the poor results in opaque 
corneas, it is interesting that the grafts are 
frequently edematous for several weeks be- 


fore they finally become scarred and vascu- 
larized when they are inserted into corneas 
damaged by sodium hydroxide. 

5. The operative complications such as 
poor apposition of the wound edges, anterior 


Fig. 17 (Maumenee and Kornblueth). Clear 
homogenous corneal graft 5%4 weeks after 
operation. The cells in the recipient cornea 
had been destroyed by freezing 3 weeks before 
operation. 


displacement of the graft, and secondary in- 
fection are essentially the same in experi- 
mental animals as in clinical cases. Small an- 
terior synechias are unfavorable but do not 
always cause an opacification of graft. 


SUMMARY 


Finally, how can one visualize the course 
of events in a successful graft? The donor 
cornea should be viable tissue and as un- 
traumatized as possible. The continued 
viability of the graft is not essential after 
the second postoperative week. The recipient 
cornea should not be completely opaque and 
should not be edematous. 

Small blood vessels in the recipient cornea 
are not detrimental to the final clarity of the 
transplant. Good apposition of the graft 
should be obtained at operation. After the 
graft has been inserted, it becomes edema- 
tous during the first 24 hours and the 
epithelium is lost. The endothelium is always 
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damaged to some extent but part of it may 
remain on the graft. 

The majority of the stromal cells continue 
to live in the graft and do not show a mas- 
sive degeneration or replacement at any 
time during the postoperative course. They 
are supplemented, at least to a limited extent, 
by the newly formed keratoblasts from the 
recipients macrophages. 
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The epithelium is replaced by a migration 
of epithelium from the recipient cornea. 
The endothelium may be repaired from the 
uninjured cells of the graft or a migration 
of cells from the _ recipient cornea. 
The wound is closed at first by a fibrin clot 
and later by fibroblasts which form fibrous 
tissue between the graft and adjacent cornea. 

Johns Hopkins Hospital (5). 
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V. RESULTS* 


WILLIAM COUNCILMAN Owens, M.D.,*t JosepH J. Franx, M.D., BRENDAN LEaney, 
M.D., Paut E. Messier, M.D., Harotp G. M.D., B. RIcHARD 
Vincent, M.D., JoseEpu A. C. Wapswortu, M.D., AND 
FREDERICK C. StansBury, M.D. 


The literature on corneal transplant 
operations contains few statistical facts on 
the final results of this well-publicized 
surgical procedure. One of the chief dif- 
ficulties in obtaining such data has been the 
lack of a sufficiently large number of cases in 
any one clinic to permit statistical analysis. 

To overcome this difficulty the American 
Academy of Ophthalmology and Otolaryn- 
gology made arrangements for a group of 
clinics to pool their material, for it was 
thought that the combined data would be 
sufficiently large to analyze statistically. 

Clinics in closely neighboring cities were 
chosen for the study so that the doctors from 
each of the participating clinics could easily 
meet from time to time for discussions. The 
Massachusetts Eye and Ear Infirmary, the 
Institute of Ophthalmology of the Presby- 
terian Hospital, the Manhattan Eye, Ear, 
and Throat Hospital, the New York Eye 
and Ear Infirmary, the New York Hospital, 
the Hospital of the University of Pennsyl- 
vania, and the Wilmer Institute of The 
Johns Hopkins Hospital were chosen to par- 
ticipate. 

A standardized tally sheet for the analysis 
of the cases was drawn up by the group of 


*From the Wilmer Ophthalmological Institute of 
The Johns Hopkins Hospital and University, Balti- 
more; the Manhattan Eye, Ear, and Throat Hospi- 
tal, New York; the Massachusetts Eye and Ear 
Infirmary, Boston; the New York Hospital, New 
York; the Hospital of the University of Pennsyl- 
vania, Philadelphia; the New York Eye and Ear 
Infirmary, New York, and the Institute of Oph- 
thalmology of the Presbyterian Hospital, New 
York. 

t Baltimore, Maryland. 


doctors. Each of the representatives from 
the cooperating institutions studied the 
histories from his own hospital, and recorded 
the pertinent data on the standardized tally 
sheets. The sheets from all the hospitals were 
collected. The data were transcribed to punch 
cards and analyzed with the aid of automatic 
sorting and counting machines. After the 
data were gathered, the representatives from 
the participating hospitals met to discuss 
the results and to draft plans for this report. 

This plan for statistical study of the 
corneal transplant operation has worked very 
well. The pooling of opinions has been 
beneficial, but the greatest advantage is that 
the plan provides a standardized method of 


‘analysis for a large number of cases from 


many separate clinics. 

Without it, each clinic would have re- 
ported its individual experience. The analysis 
of the data probably would have been dif- 
ferent in each report and comparison of the 
results of one clinic with those of another 
would have been difficult. We feel that the 
American Academy should continue to 
sponsor and guide similar codperative 
clinical studies on other subjects. 

We were able to gather data on 417 
corneal transplant operations performed at 
the various codperating hospitals. The 
analysis of this material forms the basis of 
the following report. 


RESULTS ACCORDING TO CLARITY OF GRAFT 


In 16 of the 417 cases, there was no state- 
ment in the history as to the final clarity of 
the graft. In addition, 20 of the cases had 
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been followed for only 3 months or less. In 
242 or 63.5 percent of the 381 remaining 
cases, the graft became cloudy, and in 139 
or 36.5 percent, the graft remained clear. 
Therefore, in the group as a whole without 
selection of cases, there was approximately 
one chance in three that the graft would re- 
main clear. 


SELECTION OF CASES 


In order to determine whether it is pos- 
sible to increase the chances of obtaining a 


TABLE 1 


RELATIONSHIP OF DIAGNOSIS TO PERCENTAGE 
OF CLEAR GRAFTS 


| Clear 


No. Grafts 

Diagnosis of Followed 

Cases | 4 Mos. 

or more 

Conical cornea | 63 | 65.2% 
Hereditary dystrophy 17 58.8% 
Scar luetic interstitial keratitis 49 49.0% 
Scar nonspecific inflammatory | 141 46.9% 
Active keratitis or ulcer 13 23.1% 
chemical 24 20.8% 
ar traumatic 22 18.2% 
Scar gonococcal | 23 8.7% 

Fuchs’ dystrophy | 10 0 


Total 


clear graft by proper selection of the cases, 
we analyzed the effect of various factors on 
the final clarity of the graft. The cases were 
divided into groups and the percentage of 
grafts remaining clear was compared in each 
of the groups. 

Age of patient. The youngest patient in 
our series was 3 years of age and the oldest 
was 80 years. However, no correlation was 
found between the percentage of grafts re- 
maining clear and the age of the patient. 

Diagnosis. Table 1 shows the classification 
of the cases according to diagnosis. The cases 
with conical cornea obtained the highest per- 
centage of clear grafts. In about 2 out of 3 
cases of conical cornea the graft remained 
clear. The results in the cases with heredi- 
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tary corneal dystrophies (Groenouw, Haab- 
Dimmer, and Fleischer types) were almost 
as good, 58.8 percent of the transplants re- 
maining clear. In the cases with corneal scars 
from luetic interstitial keratitis or from other 
nonspecific corneal inflammations, about half 
of the transplants remained clear. In con- 
trast, the results in cases with corneal 
scars from chemical burns, trauma, or 
gonococcal ulcers were poor, only about one 
transplant in 5 or 10 remaining clear. Total 
failure resulted in every instance in cases 
with Fuchs’s dystrophy of the cornea. The 13 
cases in which a corneal transplant operation 
had been performed in the presence of an 
active keratitis or an active ulcer are interest- 
ing. In these, it was surprising to find that 
the transplant remained clear in 23.1 percent 
of the cases, a result that would not have 
been expected. 

Previous operations. In 30 of the cases, 
the corneal transplant operation had been 
performed on eyes that had previously had 
one unsuccessful corneal grafting. In 8 or 
21.2 percent of these the second graft re- 
mained clear. In an additional 11 cases, two 
previous corneal transplant operations had 
resulted in failure and a third graft was per- 
formed. In only 1 of these cases did the third 
graft remain clear. 

There is general agreement that corneal 
grafting is technically more difficult in 
aphakic eyes than in eyes with the lens in 
place. In our series corneal transplant opera- 
tions were done in 7 cases with aphakia. The 
results were good; in 3 cases (42.8 percent ) 
the graft remained clear. 

The chances for obtaining a clear graft 
were reduced in all the cases in which previ- 
ous operations such as iridectomies, filtering 
operations, superficial keratectomies, or 
cauterization of the cornea had been per- 
formed. Eight cases had previously had a 
conjunctival flap drawn over the cornea, and 
in none of them did the transplanted cornea 
remain clear. Undoubtedly the eyes requir- 
ing other operations before the corneal 
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grafting had severe defects, and a poor prog- 
nosis was to be expected. 

Size of corneal opacity. The cases were 
divided into four groups according to the 
extent of the corneal opacity. Table 2 shows 


TABLE 2 


RELATIONSHIP OF SIZE OF CORNEAL OPACITY 
TO PERCENTAGE OF CLEAR GRAFTS 


Clear Grafts 


Size of No. of 
Followed 4 
Opacity Cases Mos. or More 
None 16 50.0% 
Central 104 52.8% 
One half or less 74 29.8% 
Over one half 173 27.7% 


that the cases with no corneal opacity or 
those with only a central corneal opacity had 
the best prognosis. In approximately half of 
these cases the grafts remained clear, while 
only about 1 case in 3 or 4 with more exten- 
sive opacities obtained a clear graft. It is 
often difficult to estimate the depth of the 
opacity, especially in cases with extensive 
corneal scarring. Therefore, in classifying 
our cases according to the size of the opacity, 
we did not include a consideration of the 
depth of the opacity. 


TABLE 3 


RELATIONSHIP OF CORNEAL VASCULARIZATION 
TO PERCENTAGE OF CLEAR GRAFTS 


Vascularization No. of Clear Grafts 
of Cornea Cases Followed 4 
Mos. or More 
None 170 50.5% 
Slight 52 50.0% 
Moderate 71 25.4% 
Extensive 64 10.8% 


Vascularization of the cornea. Table 3 
shows the percentage -of clear grafts ob- 
tained in our series when the cases were 
grouped according to the extent of the pre- 
operative corneal vascularization. About one 
half of the cases with no vascularization or 
with only “slight” vascularization ob- 
tained clear grafts. On the other hand, only a 
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fourth of those cases with “moderate” vas- 
cularization obtained a clear graft. When the 
corneal vascularization had been estimated as 
being “extensive,” only about 1 case in 10 
obtained a clear graft. 

Anterior synechias. The presence of an- 
terior synechias is one of the most difficult 
problems in handling a case for corneal 
grafting. In some of our cases, attempts had 
been made to eliminate the anterior synechias 
before the corneal transplant operation was 
undertaken. In many cases, these attempts 
were unsuccessful. Thirty-nine cases in our 
series had corneal grafting in the presence 
of anterior synechias. In only 6 or 15.4 per- 
cent of these did the corneal graft remain 
clear. 

General prognosis. In most of the cases, 
the factors we have just considered sepa- 


TABLE 4 


RELATIONSHIP OF PROGNOSIS TO PERCENTAGE 
OF CLEAR GRAFTS 


Clear Grafts 
Prognosis a Followed 4 
Mos. or More 
Very good 79 68.3% 
Less good 115 50.5% 
Unfavorable 99 12.1% 
Contraindicated 38 10.5% 


rately were not isolated. For example, pa- 
tients with keratoconus often had no corneal 
opacity or only a central one. In addition 
they usually had no vascularization of the 
cornea, no anterior synechias, and had had 
no previous surgery. On the other hand, pa- 
tients with opacities due to burns or gono- 
coccal ulcers usually had extensive corneal 
opacities and vascularization, broad anterior 
synechias, and frequently numerous opera- 
tions had been performed on the cornea be- 
fore the transplant operation had been un- 
dertaken. 

However, in order to arrive at a decision 
as to the results of corneal grafting in spe- 
cific types of cases, we divided our cases 
into four categories using the criteria for 
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prognosis described by Castroviejo.* (See 
table 4.) 

Group 1. The first group of very favorable 
cases comprised cases of keratoconus, cases 
with only a central corneal opacity, and cases 
of mild interstitial keratitis. Of the 79 cases 
in this group, 54 or 68.3 percent obtained 
clear grafts. 

Group 2. The second group of less favor- 
able cases comprised cases of hereditary cor- 
neal dystrophy (Fleischer, Haab-Dimmer, 
Groenouw, and Salzmann types), cases with 
extensive superficial corneal opacities with- 
out vascularization, cases with superficial 
tear-gas burns without pannus, cases with 
adherent leukomas, cases with central des- 
cemetocele, and cases with extensive inter- 
stitial keratitis. Of the 115 cases in this 
group, 58 or 50.5 percent obtained clear 
grafts. 

Group 3. The third group of unfavorable 
cases included cases of corneal scarring in- 
volving the limbal and pupillary area, ex- 
tensive deep leukomas, band-shaped degen- 
eration of the cornea, dystrophia adiposa, 
aphakic cases, and cases of extensive opaci- 
ties with vascularized pannus. Of the 99 
cases in this group, 12 or 12.1 percent ob- 
tained clear grafts. 

Group 4. The fourth group of cases in 
which corneal transplantation was con- 
sidered contraindicated included cases with 
Fuchs’s dystrophy, cases with extensive cor- 
neal opacities with calcareous degenerations, 
cases with corneal opacities of pemphigus, 
and those of corneal opacities with extensive 
anterior synechias. Of the 38 cases in this 
group, 4, or 10.5 percent, obtained clear 
grafts. Statistically there was no difference 
in the results between the cases in Group 3 
and those in Group 4. 

In summary, in the first small group of 
selected cases, with the best prognosis, 
about two thirds of the grafts remained 


_ * Csatroviejo, R.: Indications and contraindica- 
tions for keratoplasty and keratectomies. Am. J. 
Ophth., 29 :1081-1093, 1946. 
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clear. In the second large group of less fa- 
vorable cases, one half of the grafts re- 
mained clear, while in the last two groups 
of unfavorable cases, there was cily one 
chance in eight of obtaining a clear graft. 


. VISUAL RESULTS 


Ideally, the most important consideration 
in evaluating the corneal transplant opera- 
tion would be the improvement in vision that 
results from the operation. However, mere 
comparison of the preoperative and post- 
operative vision is inadequate, for some 
cases with clear grafts must be eliminated 
from consideration because of extraneous 
causes for poor vision. For example, cases 
with preoperative cataract, glaucoma, nystag- 
mus, or amblyopia ex anopsia must be dis- 
carded even though the grafts remain clear. 
The significance of minor improvements in 
vision must also be carefully evaluated. In 
some of the cases a small improvement in vi- 
sion may be recorded and the case classified 
as having improved vision postoperatively. 
For example the preoperative vision might 
have been recorded as 5/200, and the post- 
operative vision as 15/200. 

This may not represent a true improve- 
ment in vision. Certainly the examiner 
spends a good deal more time and effort 
coaxing the patient to read the chart after 
operation than he does before the operation 
was performed. 

In addition, by repeated examination, the 
patient often becomes familiar with the 
blurred form of the 20/200 letter. He learns 
to interpret the blurred image more readily 
by experience and may therefore show an ap- 
parent improvement in vision, not as a re- 
sult of the operation, but only as a result of 
frequent testing. 

Although ideally the improvement in vi- 
sion should be the best criterion for the 
success of the operaiion, practically it is dif- 
ficult to assess statistically since it must be 
qualified so carefully. For these reasons, we 
have correlated most of our data with the 
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final anatomic result, that is, the presence or 
absence of a clear graft. However, it is im- 
portant for a complete picture to include 
some of the data we found on the visual 
acuity, if we remember the limitations of 
such a study. 

Table 5 shows the relationship between 
the preoperative and postoperative vision in 
253 of the cases. As mentioned before, we 
had to exclude cases with preoperative cata- 
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the cases, and in 23 or 9.1 percent of the 
cases all light perception was lost as a result 
of the corneal transplant operation. 

The visual result in the cases grouped 
according to general prognosis was interest- 
ing. In the cases with the best prognosis 
(group 1), limited to cases of keratoconus, 
cases with only a central corneal opacity, and 
cases of mild interstitial keratitis, 58 cases 
had preoperative vision of 20/200 or less, 


TABLE 5 
RELATIONSHIP OF PREOPERATIVE VISION TO POSTOPERATIVE VISION 


Preoperative Vision 


1-10/200 | 11-20/200 20/100 | 20/70 | 20/50 


20/40 | Total 


LP | HM 

No LP 6 6 10 1 | 93 

LP 10 10 14 2 1 39 
HM 2 2 18 43 

= 1-10/200 2 6 | 21 | 1 3 37 

= 11-20/200 2 2 5 | | 3 1 17 

= 20/100 1 9 | 14 

2 20/50 1 6 6 | 16 

20/40 3 8 1 1 | | 17 

20/30 1 14 1 1 1 18 

20/20 | 1 | 7 1 2 | at 

11 10 2 1 | 253 


racts, glaucoma, nystagmus, or amblyopia ex 
anopsia, and those in which some disease 
was found ‘in the posterior segment of the 
eye. 
In Table 5, the numbers in the heavy 
squares refer to cases that had the same 
category of vision postoperatively and pre- 
operatively. The numbers above the heavy 
squares refer to cases that fell into a cate- 
gory of poorer postoperative vision, and the 
numbers below the heavy squares refer to 
cases that fell into a category of better vision 
postoperatively than preoperatively. 

A final visual acuity of 20/30 to 20/20 
was obtained in only 29 or 11.4 percent of 


Of these, 32 cases or 55.2 percent attained a 
final vision of 20/100 or better. 

Of the cases with a less favorable progno- 
sis (group 2) 74 had preoperative vision of 
20/200 or less, and 39 or 52.7 percent of 
these obtained a final vision of 20/100 or 
better. Of the cases with an unfavorable 
prognosis or those in which the operation 
seemed contraindicated (groups 3 and 4) 7 
out of a total of 64 or 10.9 percent were 
raised from a preoperative vision of 20/200 
or less to a postoperative vision of 20/100 
or better. Of the 229 cases with a pre- 
operative vision of 20/200 or less, 83 or 36.2 
percent obtained a postoperative vision of 
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CORNEAL TRANSPLANTATION SYMPOSIUM 


20/100 or better, approximately 1 case in 3. 

The final visual results in the 24 cases 
with initial vision of 20/100 or better de- 
serve careful consideration. Only 6 of these 
cases obtained a final vision of 20/30 or 
better, while in 13 of these cases the final 
vision was reduced to 20/200 or less. There- 
fore, while only a fourth of these patients 
with relatively good preoperative vision ob- 
tained a vision of 20/30 or better, over half 
of them had their vision reduced to 20/200 
or less as a result of the operation. 

Although the number of cases is small, 
these figures indicate that it is probably un- 
wise to perform a corneal transplant opera- 
tion on an eye with a corrected visual acuity 
of 20/100 or better. 


CONCLUSIONS 


1. A statistical study has been made of 
the results of 417 corneal transplant opera- 
tions. 

2. The graft remained clear in 36.5 per- 
cent of the cases. 

3. The percentage of clear grafts varied 
greatly with the cause of the corneal opacity. 
The best results were obtained in cases of 
keratoconus (65.2 percent), hereditary dys- 
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trophy (58.8 percent), interstitial keratitis 
(49.0 percent), and nonspecific inflamma- 
tory scars (46.9 percent). Poor results were 
obtained in cases with active keratitis or 
corneal ulcer (23.1 percent), scars from 
chemical burns (20.8 percent), trauma 
(18.2 percent), or gonococcal ulcers (8.7 
percent). No clear grafts were obtained in 
cases with Fuchs’s dystrophy. 

4. The larger the size of the corneal 
opacity and the greater the extent of corneal 
vascularization, the less were the chances of 
obtaining a clear graft. 

5. In a group of 79 cases selected as hav- 
ing the most favorable prognosis, 68.3 per- 
cent of the grafts remained clear. 

6. Of 229 cases with preoperative vision 
of 20/200 or less, 36.2 percent obtained a 
postoperative vision of 20/100 or better. A 
group of 58 cases with preoperative vision of 
20/200 or less was selected as having the 
most favorable prognosis. Of these cases, 
55.2 percent obtained a postoperative vision 
of 20/100 or better. 

7. The visual results after corneal trans- 
plantations in patients with preoperative vi- 
sion of 20/100 or better do not warrant the 
risk of the operation. 
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THE RESPIRATION OF THE STORED CORNEA* 


T. D. Duane, M.D. 


Iowa City, Iowa 


INTRODUCTION 


A better understanding of certain physi- 
ologic processes that take place in corneas 
which are “stored” under various conditions 
may be gained by measurements of the 
respiration of the tissue. This method may 
aid in determining the optimum conditions 
for preservation of the donor cornea. A 
number of methods for preservation have 
been described but most reliable and 
thorough reports are based on four different 
techniques for storage, namely: (1) over 
Ringer’s solution in air at 4°C. ;*? (2) under 
oil (3) in formalin; (4) at subzero 
centigrade temperatures.® ® A study of the 
respiratory metabolism changes under these 
conditions is obviously important. 


METHOops 


Bovine eyes were used exclusively in this 
experiment since they were readily avail- 
able.t The QO, of the beef cornea is ap- 
proximately the same as the human cornea’® 
and other mammalian corneas." 

On enucleation at the packing plant en- 
tire eyes were stored as follows: (1) at 
4°C. suspended over Ringer’s solution con- 
tained in a large sealed thermos jug; (2) 
under mineral oil at 15°C. The corneas from 
these eyes were removed at the time of the 
metabolism studies. 

Isolated corneas from freshly enucleated 
eyes were stored as follows: (1) in com- 
mercial formalin (5 percent and 35 per- 
cent); (2) in the-deep freeze at —40°C.; 
(3) at —40°C. after quick freezing on the 
expansion chamber of the carbon dioxide 


*From the Departments of Physiology and 
Ophthalmology, Medical Laboratories, State Uni- 
versity of Iowa. 

tf Eyes obtained through courtesy of Gay’s 
Locker, Iowa City, Iowa, and Wilson Company, 
Cedar Rapids, Iowa. 


frozen section apparatus. The latter two 
groups were permitted to thaw immediately 
prior to being placed in the Warburg flasks. 
All investigations of respiratory metabol- 
ism were made according to the standard 
Barcroft-Warburg technique. Each cornea 
was divided into four segments of approxi- 
mately equal size before being placed in the 
Warburg flask containing a Ringer-phos- 
phate buffer with O- to 2-percent glucose.” 
Manometric readings were made at frequent 
intervals during 2- to 6-hour periods. The 
oxygen consumption for each interval was 
computed in terms of dry tissue weights. 
From this data a curve was plotted to show 
the oxygen consumption of each cornea and 
individual QO, values were determined. 
From these values the average QO, for an 
experimental group was calculated. 


RESULTS 


1. + 4°C. storage. Over 100 intact eyes 
were stored by this method. It was found 


50 100 150 250 300 
TIME (MINUTES) 


350 400 


3 DAY AIR STORAGE (4° C.) 
10 CORNEAS 


Fig. 1 (Duane). Respiration of 10 corneas from 
intact eyes stored for three days over Ringer’s 
solution at +4°C. Ordinate: mm.’ O2 per mgm. dry 
weight. Abscissa: minutes. 
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RESPIRATION OF STORED CORNEA 


that if they were removed from the low 
temperature during the first seven days of 
storage the corneas respired normally. Fig- 
ure 1 is a sample curve which shows the 
dJata obtained from corneas stored for three 
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are similar to those found for corneas stored 
at +4°C. In these experiments also bac- 
terial contamination prevented longer stor- 
age periods. 


3. Formalin storage. The 11 corneas in- 


-0.50 

0.0 
0 2 3 4 5 6 7 8 9 10 
DAYS 


AVERAGE CORNEAL QO2 
AIR STORAGE (4°C.) 
EACH POINT REPRESENTS 10 CORNEAS 


Fig. 2 (Duane). Average QO: of corneas from intact eyes stored over Ringer’s solution at +4°C. 
Each point represents 10 corneas. 
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Fig. 3 (Duane). Average QO: of corneas from intact eyes stored under oil at +-15°C. 


days demonstrating that the normal rate of 
respiration is still present. After seven days 
the respiration began to fall off (fig. 2). 
By the tenth day bacterial contamination 
precluded further investigations. 

2. Storage under oil. Sixteen corneas 
were studied after a storage period from 
3 to 12 days. The results shown in Figure 3 


cluded in this group did not respire when 
placed in the manometric flasks. Merely 
dipping the cornea in either 5-percent or 
35-percent formalin completely inhibited the 
respiration. No respiration appeared after 
longer storage in these fluids when followed 
up to four days. 
4. Deep freeze, 
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tained from 22 corneas in this group are 
plotted in Figure 4. The QO, dropped to 
one-half normal in 24 hours and within four 
days had fallen to one-fifth normal where 


0.05 10 20 30 40 


DAYS 


AVERAGE CORNEAL QO, 
DEEP FREEZE STORAGE 440°C.) 


Fig. 4 (Duane). Average corneal QO: of iso- 


lated corneas stored in the deep freeze at —40°C 
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the cornea. However, the reproducibility of 
the curves presented in this report is evi- 
dence of their reliability. Even when the 
corneal respiration is depressed by low tem- 
peratures, readings are obtained which can 
be plotted upon a straight line. A typical 
curve, Figure 6, is offered as evidence of the 
feasibility of this technique in these studies, 

Clinical experience has demonstrated that 
the storage of donor corneas at low non- 
freezing temperatures is only satisfactory 
for periods of 48 to 72 hours. Longer stor- 
age periods almost invariably result in 
opaque transplants. However, the QO, of 
these corneas remains normal for a consid- 
erably longer time than 72 hours. 
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AVERAGE CORNEAL QO, 
. QUICK FREEZE AND-40°C STORAGE 


Fig. 5 (Duane). Average corneal QO: of isolated corneas stored at —40°C. after quick freezing. 


it remained. The absence of bacterial con- 
tamination permitted study over a much 
longer period. At 40 days the QO, was 
still one-fifth normal. 

5. At —40°C. after quick freeze. The 
results obtained on 40 eyes which were in- 
cluded in this group are plotted in Figure 5. 
Quick freezing reduced the respiration to 
one-fifth normal and at 60 days it was still 
at this level. 


DISCUSSION 


Most mammalian tissues studied with the 
Barcroft-Warburg technique demonstrate a 
respiratory rate many times greater than 


It was hoped that these experiments 
might explain the unsatisfactory surgical re- 
sults on the basis of a change in the activities 
of respiratory enzyme systems. There ap- 
pears to be little correlation between the 
maintenance of a normal QO, by a cornea 
and its suitability for corneal transplanta- 
tion. However, one should be cautious in 
transferring the results from bovine corneas 
to the conditions which exist in human eyes. 
Furthermore, the present studies do not in- 
clude measurements of glycolytic activities 
which may be important for the survival of 
tissues. 

There are certain reports in the literature 
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that corneas treated with formalin are suit- 
able as donor material for corneal trans- 
plants. * There are many reasons to ques- 
tion these reports?*** and the results of the 
studies reported in this paper cast further 
doubt on the use of formalin as a storage 
medium. 

The literature on cold death of tissues 
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corneas stored in 5-percent and 35-percent 
formalin, (4) in the deep freeze at —40°C., 
and (5) in the deep freeze after quick freez- 
ing. 

2. The QO, of the cornea remains normal 
when stored over Ringer’s solution or under 
oil at low nonfreezing temperatures for 7 
days. The respiratory rate falls to one- 


is well summarized by Heilbrunn,”® but the 
actual effect of low temperatures on respira- 
tory enzyme systems is unknown. It is 
hoped that further investigations may pro- 
vide answers to some of these questions. 


SUMMARY AND CONCLUSIONS 


1. Respiration studies have been made on 
bovine corneas stored from 1% hours to 60 
days under five different conditions: (1) in- 
lact eyes stored above Ringer’s solution at 
4'C., (2) under oil at 15°C., (3) isolated 
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chens. 36, Heidelberg, Bericht, p. 312, 1910. 


99 :4-15 (Feb.) 1940. 
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Fig. 6 (Duane). Respiration of three corneas stored for 12 days at —40°C. after quick freezing. 


fifth normal in 10 to 12 days under these 
conditions. 

3. Formalin inhibits respiration of the 
cornea immediately and this is apparently 
irreversible. 

4. The corneal QO, is reduced immedi- 
ately to one-fifth normal by quick freezing 
and drops to this level within 4 days when 
kept at —40°C. There is no further respira- 
tory depression up to 60 days storage. 


College of Medicine. 
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SOME FACTORS IN THE SURGICAL TREATMENT 
OF VERTICAL DEVIATIONS* 


Joun H. Dunnincton, M.D. 
New York 


The uncertainty of postoperative results 
has deterred many ophthalmologists from 
attempting the surgical correction of vertical 
deviations. It is true that such muscle sur- 
gery has its disappointments and that there 
is still much to learn about it, but by taking 
full advantage of certain known facts, the 
number of failures can be reduced and more 
uniform results obtained. 

For example, knowledge that most verti- 
cal deviations are noncomitant was the first 
step toward the solution of this problem. 
Then we began to appreciate the importance 
of preoperative information on the behavior 
of the eyes in the six cardinal directions of 
gaze. The value of accurate measurement of 
the amount of deviation in the different 
fields was drilled into us by Duane,’ White,? 
and others who also. showed us that the 
screen and parallax test was the test par 

*From the Institute of Ophthalmology, Presby- 
terian Hospital, and the Department of Ophthal- 
mology, College of Physicians and Surgeons, Co- 
lumbia University, New York City. Read at the 


III Pan-American Congress of Ophthalmology, 
Havana, Cuba, January 7, 1948. 


excellence for obtaining such information. 
We became increasingly aware of the 
futility of the old teaching of “‘tenotomy of 
the superior rectus is the operation of choice 
in hyperphoria,” for we began to diagnose 
vertical deviations not as hyperphorias, but 
as paralyses with or without secondary over- 
actions. The proper surgical treatment is 
therefore based not only upon the correct 
preoperative diagnosis of the muscle or 
muscles involved, but also upon which eye 
is used for fixation in the different directions 
of gaze. Failure to consider the presence or 
absence of a shifting fixation in the pre- 
operative study has done much to increase 
the variability of the surgical results. 
Since most operations upon the vertically 
acting muscles are designed to give a func- 
tional result, they must be more exact. The 
preoperative studies to be complete should 
include information on the eye used for 
fixation in the primary position and in the 
various directions of gaze. Accepting the 
general principle that most vertical devia- 
tions are of paralytic nature, we can now 


consi 
yse if 


portal 


which 
P. 


Th 
muscl 
Duan 
a we 
the n 
anom 
tortic 
and 
quent 
obliqt 
diagn 
is ma 
have 


1. Str 
ed 1 


2. We 
fer 
pos 

3. We 
fer 
eye 

LS 
To 

be e 

(a) 

held 

Seco 

ferio 

vith 
T 
proce 

To 

paret 

any 


pany, 


SURGICAL TREATMENT OF VERTICAL DEVIATIONS 


4 consider the exact procedures available for 


yse in specific paralyses* and show the im- 
portance of the fixing eye in determining 
which operation should be selected. 


PARALYSIS OF THE SUPERIOR RECTUS 


The frequency of involvement of this 
muscle has long been a controversial subject. 
Duane,? White,* and others have considered 
a weakness of the superior rectus to be 
the most frequent congenital ocular muscle 
anomaly, and list it high as a cause of ocular 
torticollis; while Bielschowsky,® Adler,® 
and others believe that it is much more fre- 
quently due to involvement of one of the 
oblique muscles. Be that as it may, when the 
diagnosis of paralysis of the superior rectus 
is made, the following operative possibilities 
have to be considered. 

INDICATIONS 


Genuine paresis of 

superior rectus 

b. Secondary overaction 
of inferior rectus of 
same eye 

c. Fixation with sound 

eye 


OPERATIVE CHOICES 


1. Strengthening affect- a. 
ed muscle 


Slight paresis of su- 
perior rectus 

b. Fixation with paretic 
eye 


2. Weakening of in- a. 
ferior oblique of op- 
posite eye 


Secondary procedure 
Fixation with the 
sound eye. 


3. Weakening of in- a. 
ferior rectus of same _b. 
eye 


1, STRENGTHENING OF AFFECTED MUSCLE 


To my mind surgery of this type should 
be employed when these conditions prevail : 
(a) Genuine limitation of motility in the 
feld of action of the superior rectus. (b) 
Secondary overaction of the ipsilateral in- 
lerior rectus. (c) Fixation is maintained 
vith the sound eye. 

The reasons for selecting a strengthening 
procedure under these conditions are: (a) 
To improve the elevating power of the 
paretic muscle. (b) A shortening of the 


*The term paralysis is loosely used to denote 
any degree of weakness. 
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superior rectus mechanically limits the 
action of the opposing inferior rectus, hence 
if the inferior rectus is not spastic, serious 
interference with the downward movement 
of the eye may follow. (c) When fixation is 
maintained with the sound eye, no secondary 
deviation occurs. 

Our operative aim, therefore, should be to 
strengthen the affected muscle rather than to 
weaken the normal inferior oblique of the 
opposite eye. It is well to remember that a 
shortening of the superior rectus is some- 
times followed by a slight ptosis which does 
not always clear up. For this reason, the 
muscle should not be resected more than 
about 6 mm. 


2. WEAKENING OF THE INFERIOR OBLIQUE 
OF THE OPPOSITE EYE 


Such a weakening can be effected either 
by myectomy at the origin of the muscle or 
by a recession at its scleral insertion. Recent 
studies have shown that recession is the 
more exact method and in time will probably 
supplant the older procedure of removing a 
portion of the muscle near its origin. 

This operation is indicated when (a) The 
limitation of motility of the affected eye is 
minimal, In these cases, there is no need for 
increasing the upward motility of the 
paretic eye. (b) When fixation is maintained 
by the paretic eye—thus causing a secondary 
overaction of the contralateral inferior 
oblique. 

For some unexplained reason, in most 
cases with a slight weakness of the superior 
rectus, the paretic eye is used for fixation; 
hence, the widespread belief that a weaken- 
ing of the inferior oblique of the opposite 
eye is the operation of choice in all such 
cases. 

Failure to consider which eye is used 
for fixation accounts for the variable results 
reported from the use of this procedure. 
If it is employed when the heretofore men- 
tioned conditions prevail, the results will be 
remarkably uniform, In rare instances, a 
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marked paralysis of the superior rectus and 
secondary spasm of the opposite inferior 
oblique coexist, requiring the use of both of 
these procedures. 


3. WEAKENING OF THE INFERIOR RECTUS OF 
THE SAME EYE 


This operation is the procedure of choice 
when the primary condition is a fibrosis of 
the inferior rectus which simulates a paraly- 
sis of the superior rectus. Such a condition 
is a common finding in fracture of the floor 
of the orbit. In these cases, upward motility 
is impossible because of the adhesions pres- 
ent along the floor of the orbit. Marked im- 
provement in upward rotation follows a 
recession of the inferior rectus. In all cases 
of true paralysis of the superior rectus, 
weakening of the inferior rectus of the same 
eye is used only as a secondary procedure 
when the initial strengthening of the paretic 
muscle has failed to inhibit to a sufficient 
degree the overactivity of the spastic inferior 
rectus. 


PARALYSIS OF THE INFERIOR RECTUS 


of these cases shows 
to be: 


A similar analysis 
the operative choices 


OPERATIVE CHOICES INDICATIONS 
1. Strengthening affect- a. 


ed muscle 


Genuine paresis of 
inferior rectus 
b. Fixation with sound 


eye 


Slight paresis of in- 
ferior rectus 
Fixation with paretic 
eye 


2. Weakening of su- a. 
perior oblique of op- 
posite eye b. 


1. STRENGTHENING OF AFFECTED MUSCLE 


This type of surgery is indicated in those 
cases showing (a) Genuine limitation of 
motility in the field of action of the inferior 
rectus. (b) Fixation with the sound eye. 
Such an operation may be followed by a 
slight overcorrection in upward gaze. It is 
well, therefore, to proceed cautiously unless 
the deviation is pronounced above as well as 
below the horizontal plane. 


JOHN H. DUNNINGTON 


2. WEAKENING OF THE SUPERIOR OBLIQU 
OF THE OPPOSITE EYE 


The superior oblique has long been re 
garded as “noli me tangere;” yet, in care 
fully selected instances, the surgical weaker 
ing of this muscle has produced satisfactor 
results. The methods for weakening thi 
muscle are: (a) Dislocating the pulley an/ 
allowing it to recede into the orbit. Th 
technique of this operation as described by 
Hughes and Bogart’ consists of making ; 
small skin incision over the trochlea and dis. 
placing it with a periosteal elevator. It pro. 
duces an effect similar to that caused by a 
external sinusotomy. (b) Tenectomy of the 
reflected portion of the tendon within it 
capsule. This operation recently describei 
by Berke® is simple in its execution and ef- 
fective in reducing the action of the superior 
oblique without causing a complete paralysis 

Sufficient time has not elapsed to allow : 
final appraisal of these operations, but at 
present the latter one bids fair to become an 
established procedure. Weakening of the 
superior oblique is indicated in those cases 
of paralysis of the inferior rectus where 
fixation is maintained by the paretic eye, 
thereby producing a marked overaction of 
the contralateral superior oblique. Such a 
condition usually exists when the paresis is 
slight and no great limitation of motility 
exists in the field of the affected inferior 
rectus, and fixation is maintained with the 
paretic eye. 


PARALYSIS OF THE SUPERIOR OBLIQUE 


This muscle is frequently involved and 
many of these cases require surgery for re- 
lief from distressing diplopia. The operative 
measures to be considered are: 


OPERATIVE CHOICES INDICATIONS 
1. Strengthening affect- 


ed muscle 


a. Genuine paresis of 
superior oblique 

b. Marked torsion of 
image 

c. Fixation with scund 
eye 
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Slight paresis of su- 
perior oblique 
Fixation with paretic 
eve 


in- 4a. 


2 Weakening of 
ferior rectus of op- 
posite eye b. 


Secondary spasm of 
this muscle 


3, Weakening of in- a. 
ferior oblique of 
same eye 

l. STRENGTHENING OF AFFECTED MUSCLE 


Using the same diagnostic criteria this is 
the method of choice when there is (a) 
Genuine limitation of motility in the field 
of action of the superior oblique. (b) 
Fixation with the sound eye. Such a 
strengthening operation is an elaborate sur- 
gical procedure first described by Wheeler,® 
in 1934, and more recently modified by Mc- 
Guire’® and others. It involves reflecting the 
superior rectus and either shortening or ad- 
vancing the superior oblique. Although its 
usefulness is limited, in cases of paralysis 
of the superior oblique with marked tor- 
sional disturbance, it does much to rid the 
patient of the annoying tilting of the object. 


2. WEAKENING OF THE INFERIOR RECTUS OF 
THE OPPOSITE EYE 


Paralyses of the superior oblique such as 
result from radical sinus surgery are rarely 
complete, yet they are sufficient to cause 
most distressing symptoms. In such in- 
stances where (a) The limitation of mo- 
tility is slight and (b) fixation is maintained 
with the paretic eye, a recession of the in- 
lerior rectus of the opposite eye often pro- 
duces a most gratifying result. 

Such an operation must be guarded to 
avoid overcorrection. Rarely is it advisable 
0 do more than 2 to 3 mm. Another dis- 
essing complication that follows too gener- 
ius a recession of the inferior rectus is a 
iropping down of the lower lid with the 
resultant exposure of bulbar conjunctiva 
‘etween the lower limbus and lid margin. 


3. WEAKENING OF THE INFERIOR OBLIQUE 
OF THE SAME EYE 


This is the operation of choice when the 
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inferior oblique of the same eye manifests 
a definite overaction which is not an un- 
common finding in long-standing cases of 
paresis of the superior oblique. The spas- 
modic upshoot can be satisfactorily cor- 
rected by a recession of this muscle, but it 
will have little or no effect on the deviation 
in the lower field. Its use is therefore recom- 
mended only in those cases with secondary 
spasm of the inferior oblique. 


PARALYSIS OF THE INFERIOR OBLIQUE 


Isolated paralysis of this muscle occurs 
not too infrequently as a congenital anomaly. 
It is most often a unilateral affair, but in 
rare instances both eyes are similarly af- 
fected. They rarely cause discomfort and, 
in my judgment, are usually best left alone. 
If one contemplates surgery, the following 
possibilities have to be considered. 

INDICATIONS 
. Genuine paresis of 
inferior oblique 


b. Fixation with sound 
eye 


OPERATIVE CHOICES 


1. Strengthening affect- 
ed muscle 


Slight paresis of in- 
ferior oblique 
Fixation with paretic 
eye 


2. Weakening of su- a. 
perior rectus of op- 
posite eye b. 


1. STRENGTHENING OF AFFECTED MUSCLE 


This can be accomplished by a tucking or 
a shortening at or near its scleral insertion, 
or by advancing the muscle over the orbital 
margin as described by Wheeler.’ Neither 
of these procedures has proven very satis- 
factory in my hands, but in rare instances 
when the paralysis is more or less complete 
and fixation is maintained with the sound 
eye, one of these surgical mcasures should 
be used. 

In the cases in which there is a paralysis of 
both the superior rectus and the inferior 
oblique of the same eye, fixation is usually 
maintained with the sound eye. Under these 
conditions, the proper operative procedure 
consists of strengthening both of the paretic 
muscles. 


ani 
Th 
d bj 
ing 
1 dis. 
pro- 
at 
f the 
n its 
ribed 
ef- 
erior 
ysis 
a 
It at 
an 
the 
ases 
here 
eye, 
1 of 
ha 
is is 
ility 
rior 
the 


1408 JOHN H. DUNNINGTON 


2. WEAKENING OF THE SUPERIOR RECTUS OF Selection of the proper operative procedure 
THE OPPOSITE EYE in a given paralysis depends not only upon 
Recession of the contralateral superior the amount of deviation present in the dif. 

rectus is used in those cases where the ferent directions of gaze, but also upon th 

paralysis is incomplete and fixation is main- ¢ye used for fixation. The surgical treatmeni 


tained with the paretic eye. of each type of paralysis is reviewed, show. 
ing’ the importance of the “fixing eye” in 
SUMMARY the selection of the proper surgical approach, 


Recent knowledge has shown that most 
vertical deviations are of paralytic origin. 635 West 165th Street (32). 
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ANTISTINE IN OCULAR ALLERGY* 


PauL Hurwitz, M.D. 
Chicago, Illinois 


The treatment of the ocular symptoms of 
itching, lacrimation, photophobia, and secre- 
tion in hay fever and allergic conjunctivitis 
hs thus far proved largely unsatisfactory. 
Little sustained relief for these irritating 
symptoms is derived from the countless 
drugs in our medical armamentarium. The 
drugs include the astringents, vasoconstric- 
tors, soothing agents, local antiseptics, anes- 
thetics, and combinations of several of these 
medications. More recently the use of vita- 
mins in ointments, locally and orally, has 
been recommended. All these have been 
supplemented by the administration of 
calcium. 

Desensitization with pollens and other 
specific allergens has had less effect on the 
ocular symptoms than on other symptoma- 
ology. Moreover, patients suffering from 
ocular symptoms alone are reluctant to sub- 
mit to the prolonged desensitization therapy. 
Measures directed toward hygienic sur- 
roundings and the removal of foci of infec- 
tions are ineffective in the treatment of 
allergic episcleritis, phlyctenular keratitis, 
iritis, uveitis, and endophthalmitis. Air- 
conditioned surroundings, ocean voyages, 
trips to seaside resorts and pollen free areas 
are not available to all, nor is the search for 
relief always rewarded. 

The recent development of the chemical 
antihistaminic agents shows promise in re- 
leving the symptoms of occular allergy. 
However, the oral use of benadryl and pyri- 
venzamine has been more effective in reliev- 
ng the symptoms of allergic bronchitis, 
thinitis, and urticaria than the ocular symp- 
oms. The itching, lacrimation, photophobia, 
‘lepharospasm, and secretion in many cases 
of hay fever, allergic conjunctivitis, blepha- 
titis, keratitis, and dermatitis have not been 


* Presented before the Chicago Ophthalmological 
Society, February 16, 1948. 


adequately alleviated. To determine the ex- 
tent of symptomatic relief in the ocular 
allergies, Antistine, prepared as a solution, 
Wasaqused in a series of cases. 

Antistinet is the trade name for a new 
antihistaminic preparation. The chemical 
formula is phenyl-benzyl-aminomethylimi- 
dazoline. Its structural formula is: 


N—CH; 


- \ NH—CH: 


Solutions for ocular topical application 
contain the sulphate salt in 0.5-percent con- 
centration with a pH of 6.9 in an isotonic 
buffered solution of the following formula: 


Antistine sulphate ......... 18.75 gm. 
Sodium carbonate anhydrous.2.66 gm. 


Potassium chloride ........ 27.75 gm 
Distilled water .......... 3,750.00 cc 


The only previous report of its ophthalmic 
use is by Bourquin,? who reported on it in 
37 cases, including conjunctivitis, kerato- 
conjunctivitis, scleritis, iridocyclitis, and 
ocular trauma. However, there were only a 
few cases of ocular allergy. 


OcULAR ALLERGY 


Allergy may affect any portion of the eye 
or adnexa as has been frequently reported. 
Bothman,? in a comprehensive monograph 
on ophthalmic manifestations of allergy, 
cites numerous cases to this effect. Local 
reactions may attack the lids, conjunctivas, 
and cornea. General reactions may attack 
these structures as well as the episclera, 
sclera, iris, choroid, optic nerve, retina, and 


+t Manufactured by Ciba Pharmaceutical Prod- 
ucts, Inc. 
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extraocular muscles or nerve pathways of 
the eye. 

Allergic reactions of the eye are usually 
associated with allergic conditions elsewhere 
in the body, especially with allergic rhinitis 
and gastrointestinal disorders. Many of my 
patients had an allergic rhinitis and several 
were taking atropine by mouth for “spastic” 
intestinal disorders. A familial history of 
allergy is common. 


COMMON CAUSES 


The most common causes of ocular 
allergy are found in the categories of in- 
halants, ingestants, and contactants. Among 
the inhalants, frequent offenders are the 
pollens of trees, weeds, and grasses; animal 
danders, house dust ; the seed of cotton, flax, 
and kapok; and the molds of alternaria and 
penicillium. 

Heading the food list (ingestants) are the 
cereals, egg, milk, nuts, fish, chocolate, 
meats, fruits, vegetables, and spices. Among 
the contactants are poison ivy, silkworm, 
wool, perfumes, cosmetics, lacquers, orris 
root, and various drugs applied locally. 


ALLERGIC REACTION 


The allergic reaction is characterized by 
a spasm of smooth muscle (in the eye: the 
iris, ciliary body, arteries, and arterioles), 
capillary dilatation, and increased permea- 
bility. Capillary permeability results in 
tissue edema with serum and fibrin, leuko- 
stasis, and erythrostasis. 

citing Ricker, explains this 
reaction as follows: Various stimuli cause 
constriction of all terminal vascular ele- 
ments (arterioles). The capillaries become 
fatigued and relax. There is a subsequent 
slowing of the blood stream in the capillary 
bed and a resultant terminal anoxemia. The 
lack of oxygen causes an increased permea- 
bility of the capillary walls. The perivascular 
exudate presumably contains irritating and 
toxic H products (histamine) or the end 
results of antigen-antibody reaction. Duggan 
aptly states that the “pathologic changes of 
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allergy are due to vascular reactions which 


are physiologic in nature but pathologic in 
degree.” 


IMMUNOLOGIC EXPLANATION 


The accepted immunologic explanation of 
allergy assumes that allergic symptoms do 
not occur in individuals inherently capable 
of developing allergic manifestations on first 
contact with the allergen. This is explained 
on the basis that normal cells contain no 
antibody (reagin). Antibody production is 
stimulated by the initial contact. After a 
suitable contact and incubation _ period, 
reagin will be present in the cells. Upon 
second exposure to the antigen, the antigen 
combines with the reagin in the cells and 
H substances or histamine are released. 
This is in effect anaphylaxis. In individuals 
being treated with desensitization, a new 
antibody is formed which neutralizes the 
antigen and prevents the antigen from 
reaching the reagin in the cells. This pre- 
vents the production of H substances. No 
allergic reaction occurs if there is sufficient 
neutralizing antibody to inactivate all of 
the antigen. 

Antihistaminic agents are presumed to be 
effective through neutralization of the H 
substance or through replacement of the 
space in the cell that might be occupied by 
histamine. There is experimental evidence 
to support this contention. Parenthetically, 
it may be mentioned that the action of the 
sympathomimetic drugs, epinephrine, ephed- 
rine, and propadrine hydrochloride, do not 
have a specific immunologic or chemical 


action in the allergies. They exert their anti- 


allergic action on the basis of their vaso- 
constrictor properties. In structure all anti- 
histaminics are basically alike in that they 
contain the ethylenediamine group. The 
attached number and structure of radicals 
differ. 


CHEMICAL ANTIHISTAMINIC AGENTS 
The development of the chemical anti- 


histaminic agents has been summarized by 
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Feinberg.* However, since there is little 
disquisition of the antihistaminic agents in 
ophthalmic literature, it may be well to de- 
yote some space to their history. The aware- 
ness of the association of the anaphylaxis 
and allergic reactions, and the recognition 
of histamine as an important factor in both 
conditions, stimulated scientific effort 
toward neutralizing and rendering ineffec- 
tive the H factor. In 1933, certain phenolic 
ethers were found to be effective in counter- 
acting histamine and _ its 
anaphylactic properties. Subsequent efforts 
to discover more effective and less toxic 
agents resulted in a series of drugs. 

The evolvement of the antihistaminic 
drugs commenced with Fourneau’s® study 
of one of the phenolic ethers. This was 
found to be antianaphylactic and anti- 
histaminic in vivo and in vitro. It is protec- 
tive against two lethal doses of histamine in 
the guinea pig, is locally anesthetic, but too 


the action of 


toxic. The formula is: 
CH; CH; 

CH H H . 

UN | CH; 

)—o—C—C—N¢ 

) 

CH HH Gls 
2-isopropyl-5-methylphenoxyethy Idiethylamine 

(Fourneau). 

Another chemical agent, in which the 


ethylenediamine radical was substituted, was 
explored by Staub® and found to be anti- 
anaphylactic, protecting the guinea pig 
against 2 to 6 lethal doses of histamine. It is 
also antihistaminic but likewise too toxic. 
The formula is: 


C,H, 


Cnc 


amine. 


Halpern’ substituted the dimethyl for the 
diethyl group. This resulted in a drug of 


higher antianaphylactic action, 
against 8 to 10 lethal doses of histamine 
administered to the guinea pig. The chemical 


benzyl-group 
chemical agent, 
anaphylactic and antihistaminic, is also anti- 
allergic, less toxic than the other products 
and 
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protective 


formula is: 


N’phenyl-N’ethyl-N 


CH, 


Antergan was also studied by Halpern. 


This compound is formed by substituting a 


for the ethyl group. This 
in addition to being anti- 


protection against 40 lethal 
The structural formula 


affords 
doses of histamine. 


iS: 
H 
H H 
CHy 
nL NC 
H H CH; 


\ 


N’phenyl-N’benzyl-N-dimethylethylenediamine. 


Benadryl hydrochloride made its appear- 
ance in this country as an antiallergic agent. 
It is effective in urticaria, dermatitis, and 
asthma. Frequent side reactions are dizzi- 
ness and drowsiness. The structural formula 


is: 
H H CH, 
C—O—C—C—N< HCl 
H H CH; 
Beta-dimethylaminoethyl benzohydryl ether hydro- 
chloride. 


Pyribenzamine differs from antergan in 
the substitution of the pyridil for the phenyl 
ring. It is antiallergic, effective in urticarial 
dermatoses, hay fever and vasomotor rhin- 
itis, and asthma. The side reactions are not 
serious and consist primarily of drowsiness 


and lassitude. The structural formula is: 


|| 
hich 

n of 
do 
able 

first 
ined ine. 
no 
n is 
10d, 

pon 
igen 

and 

sed, 
uals 
new 

the 
rom 

re- 

No 
ent 

be 

H 

the 

by 
nce 
lly, 
the 
ed- 
not 
cal 

ti- 

\ti- 
ley 

he 
als 


1412 


H 
H H 
| | 
N 


Pharmacologically, it has been deter- 
mined* that Antistine has a very low 
toxicity, does not accumulate rapidly, and 
has strong antihistaminic activity. This 
latter activity has been demonstrated by its 
ability to negate the stimulating effect of 
histamine phosphate on the isolated ileac 
strip of the guinea pig. 

Antistine also prevents bronchial spasm, 
produced by histamine in the isolated per- 
fused lung of the guinea pig and in the liv- 
ing animal, and it decreases appreciably the 
hypotensive action of histamine in dogs. 
This holds true in local as well as general 
application. Antistine does not inhibit anti- 
body production. The protection afforded by 
the antihistaminic property of Antistine per- 
mits a greater antibody production by al- 
lowing the animal to tolerate a larger 
amount of the injectable antigen. 

Clinically, Schindler® found Antistine, 
used orally, subcutaneously, and_ intra- 
venously, an effective antiallergic agent in 
39 patients. This group included bronchial 
asthma, urticaria, pruritis, and erythema 
nodosum. 

Brach’® reports that Antistine counter- 
acts the itching of urticaria, eczema, neuro- 
dermatitis, prurigo, lichen ruber planus, 
psoriasis, and nervous pruritus. In urticaria 
the skin changes are counteracted or pre- 
vented. Brach states, too, ““Antistine seems 
to suppress the itching regardless of whether 
it is elicited by sympathicotonic or para- 
sympathicotonic. factors, which seems to 
indicate that the itching is always produced 
by H substances.” 

Antistine also achieves effect 
through its peripheral influences on the 
vasomotor action that evokes the itching. 
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Liberated histamine thus is prevented fro 
exerting its effect. In addition to this acti 
there is a slight local anesthetic actiqy 
Antistine orally is well tolerated. No serioy 
side effects have been observed. Occasionj 
complaints are nausea, epigastric distrey 
vertigo, palpitation, flushing, and drows. 
ness. 


CASE REPORTS 


Presented are 50 cases of ocular allergy, 
For the purposes of this study, the case 
are divided into the following groups: 

1. Hay fever with simple allergic cop. 

junctivitis. 

2. Hay fever complicated by other 
allergens and by pathologic conditions 
other than conjunctivitis. 

3. Allergic conditions other than hay 
fever. 

4. Vernal catarrhal conjunctivitis. 

. Palpebral urticaria, dermatitis (eczem- 
atoid and atopic), and angioneurotic 
edema. 


wn 


No effort is made to justify this classifica- 
tion, except that the cases seem to be 
best suited to this division. In none of the 
cases were blood studies or conjunctival 
smears for eosinophilia made. In each case 
there was adequate clinical evidence to 
warrant the diagnosis. In most instances, 
skin tests were made. Cases which did not 
meet standard criteria to establish the 
diagnosis of ocular allergy were not included 
in this series. 


Group 1. Hay FEVER WITH ALLERGIC CON- 

JUNCTIVITIS 

In this group are 15 cases of typically 
characteristic hay fever with allergic pal- 
pebral conjunctivitis. The ragweed pollen 
was the dominant factor in the production 
of the symptoms. Although skin tests in 
many of these cases revealed hypersensi- 
tivity to other antigens, this hypersensitivity 
was subclinical. 


Mrs. N. H. had complained for 5 years of 
seasonal sneezing, coughing, nasal discharge with 
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gular itching, tearing, and redness. These symp- 
toms coincided with the hay-fever season and 
were unusually severe this past year. There were 
present a typical allergic conjunctivitis with edem- 
atous palpebral conjunctivas and an_ allergic 
rhinitis with pale and boggy nasal mucosa, Skin 
tests were strongly positive to ragweed, cockle 
burr, wormwood, and many foods. Previous local 
treatment with many ophthalmic preparations were 
without value. Benadryl and pyribenzamine, orally, 
relieved mildly the sneezing and coughing but did 
not alleviate the ocular symptoms. One drop of 
Antistine ophthalmic solution completely relieved 
the ocular itching and tearing for periods of 4 
to 6 hours. Three drops in each eye daily gave 
total relief from all ocular symptoms. The Antis- 
tine solution was used for a period of 6 weeks 
with constant relief. A momentary smarting sensa- 
tion followed the instillation of the solution. 


Fourteen additional cases of typical hay 
fever with allergic conjunctivitis are pre- 
sented. For the sake of brevity, comment is 
made solely on differing aspects of sympto- 
matology or response to treatment. 


Mrs. E. E. had typical hay fever and allergic con- 
junctivitis and was taking atropine orally for a 
“spastic colon.” She complained of blurring of 
vision and itching of both eyes. She was hypersen- 
sitive to ragweed. One drop of Antistine solution, 
instilled locally twice daily, completely relieved 
the itching and the blurring of vision. 

C. G., aged 10 years, had hay fever with follicu- 
lar conjunctivitis, itching, and secretion of both 
eyes. Complete relief from the itching and secre- 
tion was obtained with one drop of Antistine 
ophthalmic solution instilled every morning. The 
size Of the conjunctival follicles was visibly re- 
duced following the instillation of the solution. 
Constant ocular rubbing was obviated. 

Mrs. E. C., with typical hay fever of many 
years’ duration, complained of blurring of vision, 
ocular itching, nasal stuffiness, and a tickling sen- 
sation of the throat. One drop of Antistine solu- 
tion daily completely eliminated the blurring and 
itching. 

Mrs. E. H. had typical hay fever. She com- 
jlained of a distressing ocular heaviness, epiph- 
(ra, and itching. Adrenalin, neosynephrine, and 
boric-acid irrigations gave no relief. One drop of 
Antistine solution completely relieved all symptoms 
ior 6-hour periods for the first 3 days. After the 
third day, only one drop a day was necessary to give 
symptomatic relief. 

J. C., aged 9 years, had hay fever with allergic 
‘conjunctivitis, rhinitis, and bronchitis. He suffered 
sneezing and wheezing and complained of ocular 
itching, secretion, a burning sensation, and the in- 
tense desire to rub his eyes. One drop of Antistine 
solution instilled in both eyes, morning and night, 
gave complete relief from all ocular symptoms. 
After the first week, one drop each night relieved 
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all symptoms and the patient no longer rubbed 
his eyes (to the mother’s great relief). The side 
reaction to the Antistine consisted of a momentary 
burning and a “watery sensation.” 

C. R., aged 8 years, had typical hay fever with 
sneezing and ocular irritability. She could not 
tolerate Antistine solution because of the intense 
smarting sensation following instillation. 

Miss P. H. had typical hay fever with rhinitis 
and conjunctivitis each summer for several years. 
The palpebral conjunctivas were hyperemic and 
thickened. She obtained complete relief from ocular 
itching and epiphora by using one drop of Antistine 
solution, daily, in both eyes for two days and then 
one drop every second day. After one week the 
solution was stopped. For 12 days she was symptom 
free. She then used one drop in each eye for several 
days, and discontinued the solution 3 weeks before 
the termination of the hay-fever season. She con- 
tinued asymptomatic for the remainder of the pollen 
season, despite a high pollen count. 

Mrs. T. F. had typical hay fever with severe 
itching and tearing for many summers. (Her ‘son 
had a vernal conjunctivitis.) Her symptoms were 
completely relieved by one drop of Antistine so- 
lution 3 times a day. Neosynephrin and estevin were 
prescribed as control measures during the hay- 
fever season. She stated that these drugs did not 
compare favorably with Antistine in the degree 
of relief obtained. She experienced severe momen- 
tary burning upon instilling Antistine. 

Mrs. M. S. is a typical hay-fever patient with 
distressing ocular lacrimation and photophobia. She 
had subjected herself to every known therapy, 
including the antihistaminics orally, but without 
relief. Even air-conditioned surroundings gave only 
mild comfort. Antistine ophthalmic solution gave 
immediate and prolonged relief from the lacrima- 
tion, photophobia, and itching and even relieved 
her rhinorrhea and sneezing. 

Mrs. E. B. developed hay fever with typical 
ocular symptoms during the course of an attack 
of endophthalmitis and keratitis, which complicated 
a cataract extraction performed elsewhere. Treat- 
ment with atropine produced an atropine dermatitis. 
Antistine solution relieved the symptoms of the 
eczematoid dermatitis. One drop a day, for 6 
days, controlled the ocular symptoms of the hay 
fever and, thereafter, treatment was not necessary. 
This improvement occurred before the end of the 
hay-fever season. Surprisingly, intensive antihis- 
taminic therapy resulted in an accelerated improve- 
ment in the endophthalmitis. It is likely that the 
pathologic conditions in this case may have had an 
allergic basis. 

Mrs. E. H. had characteristic hay fever with 
rhinitis and conjunctivitis. She complained of itch- 
ing and tearing of both eyes. She was sensitive 
to ragweed, silk, and wool. One drop of Antistine 
solution, 3 times daily, relieved completely the 
symptoms. An unexplained skin lesion of both 
cubital spaces disappeared after the institution of 
an antiallergenic regimen. 

Mr. G. C. had typical hay fever with ocular 


| frog 
acting 
ACtion 
erioy 
siond 
Stres 
OWS: 
lergy, 
Cases 
|_| 
| 
to 
1Ces, 
not 
the 
ded 
ON- 
lly 
pal- 
llen 
ion 
in 
si- 
ity 
of 


1414 


itching and tearing. Skin tests were positive to 
ragweed. On September 15th he was given Antis- 
tine solution. He used two drops, 3 times daily, 
in both eyes for 3 days. At this time, prior to the 
end of the hay-fever season, he became symptom 
free and discontinued the use of the Antistine 
solution. 

M. I., aged 10 years, had hay fever with ocular 
tearing for several years. Desensitization was with- 
out effect. The tearing ceased with the use of 
Antistine solution, 

H. S., aged 6 years, had seasonal allergic con- 
junctivitis with itching, redness, and secretion of 
both eyes. (The patient’s mother was allergic to 
foods and pollens.) Antistine solution completely 
eliminated the symptoms. 


COMMENT 


Several observations can be made from 
this group of cases. All patients, except one, 
obtained immediate and dramatic relief from 
all ocular symptoms with the use of Antis- 
tine ophthalmic solution. The amount of so- 
lution necessary to allay the itching, tearing, 
and lacrimation varied from one drop 3 
times a day to one drop every second day. 
Several patients experienced extended peri- 
ods in which ocular therapy was unneces- 
sary. Other patients were able to discontinue 
the Antistine solution prior to the termina- 
tion of the hay-fever season. This indicates 
a cumulative therapeutic effect of the action 
of the antihistaminic agent when applied lo- 
cally. It is apparent that the antihistaminic 
agent successfully combats the histamine for 
space in the cell when applied locally, as well 
as systemically. 

In most instances the local application of 
Antistine ophthalmic solution causes tempo- 
rary smarting of varying degree. No other 
significant side reactions were noted in this 
series, 

In two instances, where blurring of vision 
was present (one case where the patient was 
taking atropine by mouth), the use of Antis- 
tine solution relieved the blurring. 

In most patients, Antistine did not alter 
the pathologic status of the conjunctivas, 
except to contract the superficial vessels 
slightly. In one case of follicular conjunc- 
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tivitis, the size of the follicles was noticeab} 
reduced following instillation of Antistine 

A comparison of the value of Antistix 
ophthalmic solution with other ocular med. 
cations in relieving the ocular symptoms ¢ 
hay fever, was greatly in favor of Antistin 
This pertains to degree and duration of re 
lief. Use of the solution also proved superig 
to air-conditioned surroundings. 


Group 2. Hay FEVER ASSOCIATED WITH 
OTHER ALLERGENS AND PATHOLOGIC coy. 
DITIONS 


In this group are cases in which the rag. 
weed pollen was a major, but not the sole 
antigenic factor. Other ocular pathologic 
conditions besides allergic 
existed. 


conjunctivitis 


H. G., aged 13 years, complained of ocular itch- 
ing, photophobia, redness, and intense blepharo- 
spasm. The symptoms were perennially present but 
were exaggerated during August and September 
The palpebral conjunctivas were injected, boggy, 
and hypertrophic. Skin tests revealed a_hyper- 
sensitivity to ragweed, molds, dust, and mam 
foods. Previous treatment, consisting of desensitiza- 
tion, and of adrenalin, neosynephrin, estevin, and 
many collyria locally, failed to give even moderate 
symptomatic relief. During the summer months, 
photophobia and blepharospasm were intense in 
the presence of sunlight. Antistine ophthalmic solu- 
tion, instilled locally 4 to 5 times a day, gave 
complete ocular relief. After prolonged use of the 
Antistine, the palpebral conjunctivas assumed a 
normal appearance. 

Mrs. D. R. complained of itching, burning, and 
photophobia all year round. She was hypersensitive 
to the glare of snow and sun. During the hay- 
fever season there was a typical allergic con- 
junctivitis. One drop of Antistine solution, every 
second day, relieved all symptoms. 

Mrs. E. B. had hay fever, perennial conjuncti- 
vitis, rhinitis with sneezing, and itching, burning, 
and redness of both eyes. In addition, she had 
frequent recurrent hordeola. One drop of Antis- 
tine, daily, relieved all symptoms. Oral anti- 
histaminics had no effect on the ocular symptoms. 
The occurrence of bacterial infection and hordeola 
on a fertile allergic soil is noted. For the past 6 
months, with the use of the solution, there have 
been no styes nor injection of the lid margins. 

A. C., aged 20 years, has had typical hay fever 
for the past two summers. He complained of se- 
vere itching, redness, and discomfort of both eyes. 
The palpebral conjunctivas of both eyes were it- 
jected, succulent, and presented the characteristic 
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picture of an acute catarrhal conjunctivitis. Five- 
percent sodium sulfathiazole solution was pre- 
scribed. Its use for 10 days resulted in an improve- 
ment of the conjunctival injection and succulence, 
but the itching and ocular discomfort did not abate. 
Antistine ophthalmic solution was then used and the 
symptoms were immediately mitigated. For the 
first week, three drops daily were required, but 
thereafter only one drop per day was necessary 
to obtain complete symptomatic relief. The palpe- 
bral conjunctivas reverted to normal one week 
aiter treatment with the Antistine solution was 
instituted. Skin tests were strongly positive to 
ragweed, house dust, many foods, and vitamin C. 
Represented here is an acute conjunctivitis super- 
imposed upon an allergic base. The use of Antis- 
tine solution prior to the sulfathiazole solution was 
not effective. A combination of the two might have 
proved successful. 

Miss C. W. suffered from typical hay fever with 
ocular itching for several years. Prior to the onset 
of the hay-fever season, she had two attacks of 
acute iritis, and was seen by me during the second. 
In addition to other therapy, 30-percent sodium 
sulfacetimide solution, locally, was prescribed. This 
resulted in an allergic palpebral dermatitis and 
conjunctivitis. The patient was treated with Antis- 
tine ophthalmic solution and Antistine tablets 
(400 mg.) daily. The iritis, dermatitis, and con- 
junctivitis rapidly improved. Thereafter, during 
the hay-fever season, one drop of Antistine oph- 
thalmic solution, every 2 or 3 days, controlled the 
ocular itching. The boggy conjunctivas became 
normal in appearance. Skin tests were positive to 
grasses, molds, trees, house dust, sulfathiazole, 
and many foods. In this case, the allergic etiology 
of the iritis was unsuspected until the reaction to 
the sulfacetimide developed. The prompt response 
to antihistaminics was further verification of the 
allergic etiology. 

D. D., aged 9 years, with a familial history of 
allergy, suffered from perennial itching, epiphora, 
and recurrent redness of the eyes. During the hay- 
fever season, the condition was aggravated. Pre- 
vious therapy, with zinc, adrenalin, boric acid, 
estevin, and various ophthalmic ointments, resulted 
in only mild relief. When the patient was seen 
in the spring of the year, there were present char- 
acteristic boggy palpebral conjunctivas, a limbal 
injection, and punctate areas of corneal tumefac- 
tion in each eye. Antistine ophthalmic solution, 
instilled 3 to 4 times a day, relieved all ocular 
symptoms. The pathologic conditions subsided dur- 
ing the hay-fever season, while on Antistine solu- 
ton treatment, and the ocular symptoms were so 
mild that medication was felt unnecessary for 
periods of weeks. This is a case of typical hay 
lever with perennial allergic manifestations of 
limbic keratoconjunctivitis. 

Miss M. Z. suffered with recurrent corneal ul- 
cerations for 13 years. For the first 10 years, these 
occurred only in the summer, but more recently 
have occurred several times a year. The duration 


of the attacks varied from a few weeks to several 
months. Severe photophobia, blepharospasm, lacri- 
mation, and redness of the eyes were present. There 
was a hypersensitivity to many antigens including 
pollens and dust. With the slitlamp, numerous dif- 
fuse areas of corneal infiltration, ulceration, and 
extensive superficial vascularity were noted. Every 
known therapy was applied without appreciable 
effect. Antistine tablets (400 mg. daily) orally, and 
Antistine solution, 3 times daily in both eyes, were 
administered. After therapy for one week, the pa- 
tient stated she had experienced “100-percent re- 
lief.” Antistine solution markedly decreased the 
corneal vascularity. 

B. H., aged 15 years, complained of ocular itch- 
ing throughout the year. Skin tests revealed hyper- 
sensitivity to ragweed, wool dust, and tree pollens. 
One drop of Antistine solution every morning in 
both eyes gave complete relief from the itching. 


COMMENT 


In this group are cases of hay fever, as- 
sociated with other allergens and pathologic 
conditions besides allergic conjunctivitis. In- 
cluded are bacterial complications. Presented 
are cases of allergic iritis, limbic keratocon- 
junctivitis, infiltrative and ulcerative kera- 
titis, and allergic conditions, complicated by 
acute catarrhal conjunctivitis and recurrent 
hordeola. The two patients, who had intense 
hypersensitivity to the glare of sun and 
snow, disproportionate to the pathologic 
conditions present, may be considered cases 
of physical allergy. All patients in this group 
showed a remarkable response to Antistine 
ophthalmic solution. 


Group 3. OCULAR ALLERGY WITHOUT HAY 
FEVER 


Mr. N. Z. was undergoing desensitization treat- 
ment for a perennial allergic asthma at a Veterans 
hospital. He complained of constant ocular itching 
and redness of the lids for 4 years. Skin tests 
revealed a hypersensitivity to a number of foods 
including beef, tea, spinach, and apples. Character- 
istic allergic palpebral conjunctivitis was present 
with a superimposed subacute catarrhal conjunc- 
tivitis. One drop of Antistine ophthalmic solution 
daily gave complete relief from ocular itching and 
the redness of the lids subsided. The palpebral 
conjunctivas assumed a normal appearance. Previ- 
ous treatment with other medication had been 
unsuccessful. 

R. G., aged 14 years, complained of recurrent 
itching and tearing of both eyes for two years. 
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There was a typical mild allergic conjunctivitis. 
Skin tests were positive to many foods, kapock, 
and feathers, Antistine ophthalmic solution, used 
twice a day, completely relieved the itching and 
tearing. Other medication, previously used, was to 
no avail. 

Mr. N. M., aged 29 years, complained of a 
marked redness of the lid margins and ocular dis- 
comfort for many years. He yave a history of 
recurrent attacks of hives and sneezing. Of numer- 
ous local medications used, neosynephrin, 4%-percent 
solution, and penicillin solution gave some relief. 
Skin tests were positive to many foods, including 
fish and coffee, and strongly positive to house dust. 
Antistine ophthalmic solution, 3 times daily, com- 
pletely relieved the ocular discomfort and decreased 
the hyperemia of the lid margins. The patient 
stated that his eyes “felt fine.” However, a mod- 
erate redness of the lid margins persisted even 
after prolonged treatment. In this case it is felt 
that the therapeutic response was not complete 
because of the hypersensitivity to dust. On a trip 
to New Orleans he partook of fish and coffee and 
developed a marked palpebral urticaria, which 
promptly responsed to Antistine, locally and orally. 

Mrs. R. S. complained of itching and pain in 
both eyes. There was a mild hyperemia of the 
palpebral conjunctivas. Skin tests revealed a 
marked sensitivity to wool products. Antistine 
ophthalmic solution was prescribed. The patient 
instilled only one drop in one eye and experienced 

‘a hollow sensation in the eye and a sinking sensa- 
tion in the epigastrium. This case is presented as 
an unusual side reaction to the Antistine solution, 
possibly on a basis of vagus stimulation. The pa- 
tient dreaded the use of the solution and would 
not permit its repetition. 

Mrs. F. K. had recurrent attacks of ulcerative 
blepharoconjunctivitis for many years. She also had 
recurrent attacks of hives, rhinitis, and periodic 
swelling, scaling, and itching of the skin of the 
upper lids. There was present a typical allergic 
conjunctivitis. When first seen the patient was 
using sulfathiazole ointment for the ulcerative mar- 
ginal blepharitis and the condition was increasing- 
ly worse. Penicillin ointment likewise aggravated 
the situation, Skin tests were positive to wool prod- 
ucts, many foods, fingernail polish (lacquer), and 
cat hair. Antistine ophthalmic solution was pre- 
scribed and used for one week with no apparent 
improvement. Penicillin, in solution, was then pre- 
scribed for use with the Antistine solution. After 
10 days of combined treatment, the blepharocon- 
junctivitis improved. With the continued use of 
Antistine, the patient has been asymptomatic for 
many months. Illustrated, in this case, are the 
association of an infectious condition with allergy; 
the negative response to antibiotics in lanolin oint- 
ments, in patients hypersensitive to wool products; 
and the efficacy of the combined treatment with 
antibiotics and antihistaminics. 

Mr. P. F., aged 39 years, for the past 3 years 
was subject to frequent attacks of hordeola and 
ulcerative blepharoconjunctivitis. He complained of 
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itching, burning, and redness of both eyes. M 
ocular medicaments, including the antibiotics, ga 
only mild and temporary relief. Skin tests we 
positive to molds, wool, grass, pollens, ragwe 
many foods, and feathers. Antistine ophthal 
solution, used twice daily, relieved all ocular sym 
toms. After using Antistine for 2 weeks, 
patient felt so improved that he was ready 
forego further treatment. For 6 months, while 
an allergic regimen and Antistine solution, he h 
only one hordeolum, This was by far the long 
period in 3 years in which he was free of sym 
toms. (Since this was originally written the pa. 
tient went to Florida, broke his diet, lost hi 
medicine, and developed a marked blepharoconknown. 
junctivitis. ) 
Mr. T. G., aged 44 years, had a bilateral blepha omg 
ritis squamosa with conjunctivitis. This has ment. 
present for many years. He complained of bilateraljunceasi 
redness of the lid margins, a burning sensation]..+;ant 
ipatient 
and photophobia. Skin tests were positive to yeas 
coffee, garlic, onions, and markedly so to housknown 
dust. Desensitization with house dust was withou applica 
benefit. Antistine solution, used 3 times a day . osure 
3 months, gave no relief from the symptoms al? : 
’ 
though the hyperemia of the lid margins de} R. A 
creased somewhat. Illustrated again is the failure|catarrh 
of Antistine solution to relieve the symptoms in|trophic 
the presence of a marked hypersensitivity to housejance of 
duSt. tests 
Mr. N. B. had recurrent attacks of blepharocon-|lergies, 
junctivitis and palpebral dermatitis for severai|Estevin, 
years, The palpebral conjunctivas were injected|bf no v 
and granular in appearance. Previous medicatior bility, s 
used was ineffective. Skin tests revealed hyper-j:ic sol 
sensitivity to ragweed, Russian thistle, alfalfa,)obtainir 
horse hair, novocaine, and mercurials. The use offafter w 
Antistine ophthalmic solution resulted in great}ocular 
improvement, subjectively and objectively. The] drop of 
granular appearance of the conjunctivas was much} drop of 
decreased. has giv 
Mrs. S. M. suffered with recurrent blepharo- }\ogic st 
conjunctivitis. There was hyperemia of the lid] J. F. 
margins, edema of both upper lids, and infection }vitis fo 
of the palpebral conjunctivas. Skin tests were posi- | fever. 
tive to house dust, wool, yeast, many foods, and Jexcresc 
all the vitamins, Antistine solution caused smarting |The lo 
and tearing of both eyes, puffiness of the lids, and Jad pal 
ocular irritability. No improvement was noted. sone a 
Mrs. F. N. had recurrent cyst formation of the }tion, a 
bulbar conjunctivas for several months. Antistine’] of bott 
solution caused a temporary improvement but the } tests w 
condition recurred and Antistine was of no value. | bles, 
Skin tests were positive to dust, lacquer, chlorine, | nic so 
vitamin C, and many foods. Excision of the cysts | inprov 
resulted in a cure. greatly 
S. F., aged 10 years, complained of occasional | atirel 
ocular itching and nasal stuffiness for the past two | inchan 
years. Characteristic follicular allergic conjunc- 
tivitis and allergic rhinitis were manifest. Skin 
tests were positive to wool, feathers, chocolate, 
tobacco smoke, and linseed oil. Antistine ophthalmic 
solution, periodically used, completely relieved the 
itching. 
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In this series of 11 cases, 7 were improved 
ith the use of Antistine solution. The 4 
tients in whom no improvement resulted 
ere markedly hypersensitive to house dust. 
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ile @Group 4. VERNAL CATARRHAL CONJUNC- 
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sym The resistance to all forms of treatment 


ment. However, for symptomatic relief, the 
unceasing search is often pathetic. All four 
oa patients cited below submitted to every 
ousdknown type of treatment, including surgery, 
thouapplication of dry ice, radium and X-ray ex- 
ra posure, without significant relief. 
de/ R. A., aged 13 years, has had typical vernal 
ilurelcatarrh for the past four years. There were hyper- 
S in|trophic granulations and the cobble-stone appear- 
ousejance of the upper palpebral conjunctivas. Allergy 
tests were not made. There were no known al- 
con-jlergies, but the patiert’s father has hay fever. 
erai|Estevin, adrenalin, and acetic-acid solutions were 
ted /bf no value in relieving the ocular itching, irrita- 
tion bility, secretion, or photophobia. Antistine ophthal- 
I | hic solution, instilled at bedtime, was effective in 
lfa,| obtaining symptomatic relief for about four hours, 
Offafter which the patient awakened because of the 
eatiocular irritability. This again was relieved by a 
The}drop of the Antistine solution. During the day one 
ich | drop of the solution, instilled every 3 to 4 hours, 
has given complete symptomatic relief. The patho- 
ro- }logic state remains unchanged. 
lid] J. F., aged 12 years, has had vernal conjuncti- 
on |vitis for a number of years. His mother has hay 
si- Ifever. There were exuberant granulations and 
nd Jexcrescences of the upper palpebral conjunctivas. 
ng {The lower palpebral conjunctivas were thickened 
nd Jad pale, and the inferior cul-de-sacs had a cobble- 
sone appearance. There was a thick viscid secre- 
he Ition, also itching, tearing, photophobia, redness 
ne fof both eyes, and marked ocular discomfort. Skin 
he | sts were positive to wheat, rye, corn, oats, vege- 
le. Itbles, grasses, pollens, and dust. Antistine ophthal- 
€, [tic solution, instilled 3 times daily, dramatically 
ts linproved all the symptoms. The secretion was 
greatly diminished and the itching and tearing were 
al atirely eliminated. The pathologic picture remains 
© | mchanged, but for the first time in many years 
- [the patient feels comfortable. 
NT? R. R., aged 9 years, has had vernal catarrh since 
*, | arly childhood. There were palpebral conjunctival 
|zranulomas and excrescences with severe itching, 
€ | photophobia, blepharospasm, secretion, and a ptosis 
of the left upper lid due to the weight of the 
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excessive granulation tissue. All therapy, including 
radium, X-ray exposure, and climatic change, has 
had no favorable effect. Skin tests were essentially 
negative to all antigens. Antistine solution, instilled 
3 times daily, greatly relieved all symptoms. 
The mother stated that no medication previously 
used (including estevin, adrenalin, and neosyneph- 
rin) approximated the efficacy of the Antistine so- 
lution, ‘ 

Mr. T. K., aged 34 years, was treated since 
early childhood for “trachoma” and allergy of the 
eyes, without improvement. He had a typical vernal 
catarrh with superior palpebral conjunctival grape- 
like excrescences, ocular itching, secretion, and 
swelling of the lids. Marked and lasting relief 
from all the symptoms, including a “bloated” feel- 
ing of the eyes, was obtained by the use of Antis- 
tine solution, 3 times daily. For a short time the 
Antistine solution became irritating and caused 
a sensation of smarting and ocular dryness, but 
after a short rest period, the patient was able 
to resume the Antistine without untoward effects. 
Skin tests were not made. 


COMMENT 


This series indicates the marked sympto- 
matic relief obtained by Antistine ophthal- 
mic solution in vernal catarrh. Although the 
pathologic conditions remained unchanged 
during the course of many months of treat- 
ment, the relief from the distressing symp- 
toms was highly gratifying. Instillations had 
to be maintained on a basis of 3 to 4 times 
daily. There was no evidence of a cumulative 
effect of the therapy. During the long con- 
tinued course of the therapy, no deleterious 
effect from Antistine solution was observed. 


Group 5. PALPEBRAL DERMATITIS, URTI- 
CARIA, ECZEMA, AND ANGIONEUROTIC 
EDEMA 


Miss F. M. had an acute attack of swelling, 
redness, and scaling of the skin of both upper lids 
with ocular itching, photophobia, and sneezing. 
Skin tests were positive to ragweed, house dust, 
many foods, lacquer, tobacco, and vitamins A 
and D. Several months after her first appearance, 
the patient developed typical hay fever for the 
first time. Antistine solution, instilled 3 times 
daily, immediately and completely relieved the 
itching and photophobia. Removal from contact 
allergens resulted in a rapid cure of the palpebral 
dermatitis. 

Mrs. E. B. suffered from recurrent attacks of 
palpebral dermatitis of both upper lids for 10 years. 
The present attack was of 3 months’ duration. No 
previous therapy was of value. There were redness 
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and scaling of the upper lids with itching and 
burning of both eyes. Skin tests were positive 
to feathers, foods, pine products, and lacquer. 
The patient was taking atropine for a “spastic 
bowel.” Antistine solution, locally, relieved the 
itching and burning sensation of the eyes, but the 
dermatitis was unaffected. Antistine solution, ap- 
plied in the form of moist packs to the lids, was 
similarly not efficacious in altering the dermatitis. 

Mrs. S. L. developed a palpebral contact eczema- 
toid dermatitis, following the use of sulfathiazole 
ointment in the treatment of an obstinate ulcera- 
tive marginal blepharitis. With the use of Antis- 
tine ophthalmic solution, the contact dermatitis 
rapidly improved. Surprisingly, the blepharitis also 
promptly healed. Cessation of the use of Antistine 
was followed by a recurrence of the blepharitis. 
The offending allergens were lanolin and a certain 
type of soap. With the elimination of these agents, 
the condition improved without recurrence. 

Miss H, S. had a typical bilateral allergic palpe- 
bral dermatitis. There were redness, thickening, and 
itching of the skin of both upper lids. Skin tests 
were positive to lacquer, foods, feathers, dust, and 
rayon. Antistine solution, instilled as drops, was 
only mildly effective in allaying the itching. Antis- 
tine solution, applied as moist packs, gave no re- 
lief. Paradoxically, it caused more itching of the 
skin. Antistine tablets (300 mgm.) orally, daily, 
relieved the redness and scaling of the skin of the 
upper lids. When Antistine tablets were discon- 
tinued, the condition recurred. 

Mrs. M. K., had a typical acute palpebral angio- 
neurotic edema of both upper and lower lids. She 
also had an allergic rhinitis and had had migraine 
headaches in early adult life. She experienced 
burning, itching, and foreign-body sensation of both 
eyes. Skin tests were positive to many foods and 
drugs. One drop of Antistine ophthalmic solution 
resulted in a marked and visible reduction of the 
palpebral edema within 20 minutes. The itching 
and burning were immediately alleviated. Antistine 
solution was used 4 times daily for 14 days with 
effective relief from symptoms. However, subse- 
quently, the solution diminished rapidly in effi- 
cacy and gave relief for only 10- to 20-minute 
periods. Oral antihistaminics were ineffective. 

Mrs. E. S. complained of continuous severe itch- 
ing of the skin of the lower lids for many years. 
No pathologic condition of the skin was evident. 
Skin tests were positive to timothy, cotton seed, 
feathers, many foods, pine, and chlorine. Antistine 
solution was of no value. Antihistaminics orally 
were also of ‘no value. It is felt that, although 
the pruritus may have been on an allergic basis, 
there also existed a strong psychosomatic factor. 

Mrs. M., G. had; for the past 5 years, recurrent 
urticaria of the right upper lid, characterized by 
redness, scaling, edema, and itching of the skin. 
Scratch tests were positive to feathers and wool. 
Oral antihistaminics were of no value. Antistine 
solution, in moist packs applied to the skin of the 
lids, decreased the itching and resulted in ocular 
comfort. A moderate improvement was noted. 


PAUL HURWITZ 


There were less redness and scaling. Antistine, jn 
a greaseless ointment base, gave more marked an( 
lasting objective improvement. 

Mr. P. L. had an eczematoid dermatitis of the 
left lower lid as a result of being treated with 
penicillin ointment. Antistine solution, instilled, re. 
sulted in immediate relief from the itching sensg. 
tion and ocular irritability. The dermatitis subside; 
with unusual rapidity. 

Mrs. R. M. had atopic palpebral urticaria of bot) 
upper lids for 16 months. She complained of itch- 
ing, redness, and aching of both eyes. Skin tests 
were positive to many foods, animal hair, pollens 
and molds to a mild degree. Antistine solution, 
in drops and moist packs to the lids, relieved the 
itching. The redness and edema of the lids dis. 
appeared. 

Mrs. G. developed repeated attacks of Quincke’s 
edema during therapy for glaucoma. Each of the 
four lids was alternately involved. The skin of the 
lids was tense and slightly pink, with itching. 
Antistine ointment, in a greaseless base, applied 
to the skin of the lids, and Antistine solution, 
instilled in both eyes, relieved the itching and 
facilitated rapid healing. Skin tests were positive 
to feathers, lanolin, cottonseed, and foods. 

Mrs. E. G. developed a marked urticarial swell- 
ing of all four lids, following the ingestion of 
phenobarbital. There were ocular tearing, itching 
of both eyes, and swelling of all four lids. A year 
ago she had an attack of hives. Skin tests were 
positive to cottonseed, feathers, wheat, pork, lac- 
quer, vitamin E, and orris root. Antistine ophthal- 
mic solution and Antistine ointment, applied to the 
skin of the lids, resulted in prompt symptomatic 
and objective improvement of the urticaria. Appli- 
cation of the ointment caused a moderate burning 
sensation for about 10 to 15 minutes. 

Mr. A. F. had bilateral atopic palpebral urticaria 
with smarting and tearing of both eyes and swell- 
ing of the lids. This condition existed continu- 
ally for many years. Allergy tests were posi- 
tive to various foods and fruits. Antistine solution 
gave some relief from the tearing and smarting, 
but the pathologic status remained unchanged. The 
value of the Antistine was at best questionable. 


COMMENT 


In 9 of the 12 cases presented, there were 
varying degrees of improvement with 
Antistine. In most cases the symptomatic 
improvement was much greater than the 
objective. Pathologic improvement resulted 
more readily in the contact dermatitis and 
the more acute forms of palpebral atopy. 
The chronic urticarias and dermatoses, al- 
though somewhat improved, did not respond 
in great measure. The action of Antistine in 
reducing the angioneurotic edema in one 
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ANTISTINE IN OCULAR ALLERGY 


case was dramatic but not enduring. Antis- 
tine solution, applied as moist packs, was 
mildly effective in these cases. Antistine 
ointment proved more efficient in relieving 
the itching of the skin and was also found to 
have some salutory effect on the skin lesions. 


TABLE 1 
TABULATION OF CASES TREATED WITH ANTISTINE 


Not 

1 15 14 1 

2 8 8 0 

3 11 7 4 

4 4 4 0 

5 12 9 3 
TOTALS 50 42 8 
100 84 16 


DISCUSSION AND SUMMARY 


In 50 cases of ocular allergies, Antistine 
ophthalmic solution, used locally, proved of 
definite therapeutic value. Eighty-four per- 
cent of the patients showed subjective 
(symptomatic) improvement. There was 
moderate to complete relief from itching, 
photophobia, lacrimation, conjunctival in- 
jection, blurring of vision, secretion, and 
ocular irritability. The most apparent benefit 
occurred in the patients of Groups 1 and 2, 
in which the dominant allergen was the rag- 
weed pollen. 

The dosage required to maintain sympto- 
matic relief varied from one drop of 
Antistine solution, every 3 to 4 hours, to one 
drop daily, and in some cases only one drop 
every second day. A review of the cases 
indicates that Antistine solution, locally in- 
tilled, has a pronounced antihistaminic 
effect that is cumulative. It is retained locally 
in the tissues for a prolonged period of time. 
Its efficacy is much greater than that of any 
of the other ophthalmic medications em- 
ployed in ocular allergy. 

In most instances, the instillation of 
Antistine caused momentary smarting. In 
several of the described cases, the smarting 
was more severe, although of short duration, 
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and in one case there was intense burning. 
Administered in my own eyes, the smarting 
sensation was fleeting. Despite the side re- 
actions, the patients who derived relief did 
not feel that the burning was sufficient 
reason for discontinuing the use of Antis- 
tine. Only one patient experienced an un- 
toward reaction; that is, the feeling of a 
“hollow sensation” in the eye. 

Significant is the fact that many of these 
patients had not previously received ocular 
symptomatic relief from oral antihistaminics 
or from any other type of therapy, includ- 
ing desensitization. However, their response 
to the Antistine solution, locally, was nota- 
bly good. 

A concomitant symptomatic effect was the 
decrease of visual blurring in two patients 
who were taking atropine, orally, for “in- 
testinal spasticity.” In several cases there 
was also noted an improvement in the relief 
from associated rhinorrhea and sneezing. 

The relief obtained in cases of photo- 
phobia was encouraging. Two patients were 
intensely sensitive to the glare of sun and 
snow. These cases were severe enough to 
merit consideration in a category of ocular 
physical allergy. Both patients responded 
favorably to Antistine solution. 

The immediate visible effect of Antistine 
is the contraction of the superficial vessels 
and blanching of the conjunctivas. In a case 
of keratitis, with superficial and deep vascu- 
larity, it was found that only the superficial 
corneal vessels contracted. Vascular con- 
striction may be partially responsible for the 
ocular symptomatic relief and is, no doubt, 
highly responsible for the diminution of the 
photophobia. The vascular contraction is 
prolonged and is not followed by a sec- 
ondary vasodilatation, such as occurs after 
the instillation of adrenalin. A slight super- | 
ficial anesthetic effect is another action of 
locally instilled Antistine. 

Although the pathologic processes were 
not objectively altered in the majority of 
the patients treated, and although Antistine 
solution cannot be considered curative, 
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nevertheless, many cases responded with a 
decrease in the edema, hypertrophy, and 
folliculosis, and showed an improvement in 
the skin lesions. The benefits derived from 
Antistine appear to be the neutralization of 
the allergic end products and the sympto- 
matic relief which facilitates healing. This 
was evidenced in those cases where blepha- 
ritis, atopic urticaria, and contact dermatitis 
were manifest. 

The therapeutic response indicates that 
the hordeola, chalazions, ulcerative blepha- 
ritis, and acute conjunctivitis found in some 
of these patients, and usually classified as 
allergic entities, are not allergies per se, but 
are bacterial or mechanical complications. 
In effect, these conditions are the result of 
an infectious invasion on a fertile allergic 
soil. This was demonstrated by the fact that 
the aforementioned complications did not 
respond to Antistine until after the anti- 
biotics or chemotherapy resolved the super- 
imposed pathologic condition. In these cases, 
the combined use of Antistine with peni- 
cillin, sulfathiazole solution, or any of the 
ocular bacteriostatics would be advisable. 
Antistine was found to be compatible with 
most other ophthalmic drugs. 

Analysis of the cases, in which Antistine 
ophthalmic solution proved of no value, re- 
vealed marked hypersensitivity to house 
dust. Of the 50 patients treated in the five 
groups, only 8 were unresponsive to the 
solution. Of these, two experienced side 
reactions and refused to continue treatment. 
Three patients had squamous blepharocon- 
junctivitis, of whom two were markedly 
positive to scratch tests with house dust. Of 
the remainder one patient had bulbar con- 
junctival serous cysts, another had palpebral 
pruritus, and the third had atopic palpebral 
dermatitis, with hypersensitivity to house 
dust. 

Impressive was the favorable symptomatic 
response obtained in the four cases of vernal 
catarrh. Although no improvement in the 
pathologic state was noted, and despite the 
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necessity for 4 to 5 instillations daily, these 
patients were grateful for the relief afforded 
by the Antistine. 

In a number of the cases of atopic pal- 
pebral urticaria and contact dermatitis, the 
Antistine solution was supplemented with 
the application of Antistine ointment to the 
skin of the lids, resulting in an enhanced 
therapeutic effect. It is noted that relief was 
obtained more readily in the cases of acute 
urticaria and contact dermatitis than in the 
chronic lesions. In one case in this group, 
locally applied Antistine increased the itch- 
ing sensation. In another, a case of angio- 
neurotic edema, the Antistine was at first 
dramatically effective but the efficacy rapidly 
decreased. In the cases of this series (group 
5), it was necessary to supplement local 
treatment with the oral administration of 
Antistine before the desired therapeutic 
effect was achieved. 

It is stressed that all these cases were 
primarily extraocular allergies, that no 
effort was made to treat intraocular allergic 
conditions except as incidental or intercur- 
rent, and that Antistine locally has great 
value in relieving the symptomatic mani- 
festations of ocular allergy. The therapeutic 
value of Antistine is its ability to neutralize 
the effect of the liberated end-products of 
hypersensitive (allergic) states, locally as 
well as systemically, and to facilitate healing 
by diminishing the irritative phenomena of 
allergy. 


CONCLUSIONS 


1. The antihistaminic chemical drugs and 
their action are briefly reviewed. 

2. Presented are 50 cases of ocular allergy 
and their response, symptomatically and 
therapeutically, to a new antihistaminic 
ophthalmic solution. 

3. Antistine ophthalmic solution (Ciba) 
is advocated for use in the symptomatic re- 
lief of patients with extraocular allergy. 
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OCCLUSION OF THE CENTRAL RETINAL ARTERY* 


A CLINICOPATHOLOGIC STUDY 


A. L. Kornzweic, M.D. 
New York 


The opportunity to report on a case of 
occlusion of the central artery of the retina 
that was seen clinically and studied patho- 
logically comes but seldom. Such a case is 
the subject of this report. 


CLINICAL STUDY 

CASE REPORT 

History. The patient, M. R., a woman, 
aged 72 years, was seen on August 4, 1943, 
with the history of a sudden loss of vision 
in the right eye. She was an inmate of The 
Home for Aged and Infirm Hebrews and 
her eyes had been examined several times 
before this occurrence. The vision in each 
eye had been 20/30 with correction. Clini- 
cally, the patient suffered from severe essen- 
tial hypertension, the blood pressure rang- 


ing from 200/110 to 260/140 mm. Hg. 


* This investigation was made possible by the 
Research Fund of The Home for Aged and Infirm 
Hebrews. Presented at the New York Society for 
Clinical Ophthalmology, October 6, 1947. 


The patient had been watching a moving 
picture when she noticed the sudden loss of 
vision in the right eye. Examination shortly 
thereafter revealed the typical picture of a 
complete occlusion of the central retinal 
artery. The arteries were markedly attenu- 
ated. There was a gray edema of the macu- 
lar area and the cherry-red spot in the fovea. 
Vision was reduced to light perception only 
in the temporal area. In the left, or un- 
affected eye, the fundus showed hyperten- 
sive retinal arteries. They were narrowed, 
tortuous, had an increased central light re- 
flex, and completely obliterated the vein at 
the point of crossing. No hemorrhages or 
exudates were present in either eye. 

Treatment. All attempts to improve the 
condition of the right eye were unavailing. 
These included massage, inhalation of amyl 
nitrite, sodium nitrite intravenously, and 
nitroglycerin by mouth. 

Course. The patient was observed at ir- 
regular intervals for the next few years. 
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On October 29, 1943, the vision in the 
right eye was still only light perception. 
The pupil was fixed in mid-dilatation and 
did not react to light. The fundus could be 
clearly seen. The retinal arteries were nar- 
rowed almost to the point of obliteration. 
Perivascular sheathing of the larger 
branches of the central retinal artery was 


A. L. KORNZWEIG 


the temporal region. The fundus showed 
optic atrophy, with shaggy, uneven disc 
margins, attenuation of the arteries, nar- 
rowing of veins, and more perivascular 
sheathing. The cystlike appearance of the 
right macula was unchanged. 

On September 16, 1945, the patient was 
admitted to the infirmary and died Septem- 


Fig. 1 (Kornzweig). Cross section of optic nerve and disc. The central retinal artery (A) and vein 
(V) are in the optic nerve before the lamina cribrosa (L). Branches (B) of the artery are on the disc, 
which is covered by glial tissue (G). 


noted. Edema of the macular region was 
still present. 

On February 19, 1944, the optic nerve 
of the affected eye had become pale and 
atrophic, The edema of the macula had dis- 
appeared and left a mottled appearance of 
the tissues in this region. A small, cystlike 
body was forming in the fovea. On August 
4, 1944, the condition of the fundi was still 
the same. 

On March 1, 1945, the vision in the 
right eye remained at light perception in 


ber 17, 1945. This was a little more than 
two years after the occurrence of the occlu- 
sion of the central retinal artery in the right 
eye. Autopsy was performed on September 
18, 1945, and both eyes were removed. Fixa- 
tion of both globes was done in Bouin’s solu- 
tion. They were embedded in celloidin for 
several months. The right eye was cut hori- 
zontally in such a way that the entire nerve- 
head and optic nerve were completely in 
one half of the sectioned eye. Serial sections 
were made through the entire thickness of 
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optic nerve and disc and stained with hemo- 
toxylin and eosin. Several slides, which 
showed the vessels chiefly in the optic nerve, 
were stained with Weigert’s elastic stain. 


PATHOLOGIC STUDY 


Several of the most important slides were 


BS OY 


than normal. On the head of the disc, and 
covering the physiologic cup, is a sheath of 
glial tissue. The two small vessels seen on the 
disc appear to be filled with blood. The 
lumen stands out fairly well and the endo- 
thelial lining is, apparently, intact. 

Figure 2: This figure shows the central 


Fig. 2 (Kornzweig). Cross section of lamina cribrosa and optic disc. The central retinal artery (A) 
appears to be patent from the lamina (L) to the head of the disc. The media of the vessel is thickened. 
The endothelial lining of the branch (B) on the disc is intact. The smaller branch (b) may indicate 


recanalization of an occluded artery. 


photographed and are here presented. 
Figure 1, The optic nerve and the disc 
can be seen in this figure. The central retinal 
vessels in the optic nerve and a few branches 
on the head of the disc are clearly seen. Be- 
tween the two, the lamina cribrosa stands 
out as a darkly staining tissue. The artery 
in the nerve is definitely narrowed. In places 
its lumen can be seen. Near the lamina, the 
lumen of the artery appears to be narrowed, 
almost to the point of occlusion. The vein 
alongside of the artery is patent, but narrower 


retinal artery in its entirety as it passes 
through the lamina cribrosa. The walls of 
the vessel are thickened, but its lumen ap- 
pears to be intact. There is a constriction 
in the artery as it passes through the lamina 
cribrosa just before it arrives on the head 
of the disc. A small branch is given off from 
this vessel on the head of the disc. This small 
branch also is filled with blood and has a very 
narrow lumen. There is a possibility that this 
may indicate a recanalization of a closed 
vessel. 
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Figure 3. This slide is a section of the 
optic nerve only, which has been stained 
with Weigert’s elastic stain. It shows the 
artery and the vein in their fibrous sheath. 
The artery stains rather heavily with the 
Weigert stain. Its lumen shows a moderate 
amount of debris and a small mass of elastic 
tissue to one side. This may. indicate a pro- 
liferation of the elastica interna and, per- 
haps, the site of an occluding thrombus. 
The adjacent vein is widely opened and 
clear. 

Figure 4. This slide is another section 
farther down, showing the same blood ves- 
sels, but in this case the lumen of the artery, 
although narrowed, appears to be entirely 
patent. 

Figure 5. This slide shows the region of 
the macula in the affected eye. The ganglion 
cells in this region, and also the cells of the 
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inner nuclear layer of the retina, are mark- 
edly reduced in number. The nerve-fiber 
layer is almost entirely absent. Even the 
cone-cell layer, directly in the foveal region, 
shows a thinning and a diminution in num- 
ber of cone nuclei. In the subjacent choroid, 
several large veins and one artery can be 
seen. The artery has a very thickened wall 
and a narrowed lumen. This indicates ad- 
vanced sclerosis of the choroidal arteries. 
Figure 6. This shows a portion of the 
retina adjacent to the temporal side of the 
optic nerve and approaching the macula. 
That portion of the retina close to the optic 
nerve shows all the layers of the retina fairly 
intact. The nerve fibers are numerous and 
the ganglion cells are present, as well as the 
cells of the internal nuclear layer. There isa 
definite transition normal retina to 
atrophic retina, which is fairly sharp. This 


from 


Fig. 3 (Kornzweig). Cross section of portion of optic nerve under high power, stained by Weigert’s 
elastic tissue stain. The central retinal artery (A) shows heavy elastic tissue staining with debris in the 


lumen. The vein (V) is normal and patent. 
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transition shows the point of division be- 
tween that portion of the retina which still 
has a fairly good blood supply and that por- 
tion to which the blood supply has been 
diminished because of the occlusion of the 
central retinal artery. 

Figure 7. This is a cross section of the 
optic nerve of the unaffected eye. It gives 
a very clear picture of the central retinal 
artery in several sections, both in the nerve 
and on the disc. There is some thickening of 
the walls of the central retinal artery, but 
its lumen is clear and patent throughout. 
There is no evidence of much endothelial 
thickening or proliferation of the elastica 
interna. The vein is normal throughout. In 
addition, on the head of the optic nerve, the 
physiologic cup is seen and there is no glial 
proliferation as in the affected eye. 

It would have been preferable to section 
the eye at right angles to the nerve and the 
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Fig. 4 (Kornzweig). Cross section of portion of optic nerve under high power, Weigert’s elastic tissue 
stain. The central retinal artery (A) has a thickened elastica interna, but its lumen is patent. 


central retinal artery and vein. These slides, 
therefore, are not conclusive. They do, how- 
ever, show narrowing of the central retinal 
artery and an irregular, uneven lumen. A 
complete obliteration or occlusion of the 
central retinal artery is not present. Occlu- 
sion of the artery by a so-called embolus 
also cannot be seen. One may speculate on 
what the passage of time may have done to 
a soft thrombus in the artery. The possi- 
bility of occlusion of the vessel by spasm 
must also be considered. 


DISCUSSION 


The earlier reports on this subject con- 
sidered chiefly organic changes in the ar- 
tery or embolus as the cause of the occlusion. 
These are reviewed fully by Parsons,? Duke- 
Elder,? Coats,* Collins and Mayou,* and 
sridgett.© Von Graefe, who reported the 
first case of embolus of the central retinal 
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artery, gave, as the possible causes, endo- 
carditis with valvular incompetence, arterio- 
sclerosis or aneurysm of the carotid system. 

Coats contributed a report reviewing 26 
cases in 1905, and added several of his own. 
An embolus was not shown in many cases. 
He gave as the most common causes of oc- 
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occlusion, which may lead to temporary or 
permanent loss of vision in the affected eye, 
Kravitz® cites three cases of temporary vis- 
ual loss due to spasm of branches of the 
central retinal artery in two, and a cerebral 
artery in the third. One of these cases had 
a permanent paracentral scotoma. Duke- 


Fig. 5 (Kornzweig). Macula region of retina. Inner layers of retina (R) and fovea (F) are atrophic. 
There is subretinal fluid or debris (D). In choroid (C) a sclerotic artery (A) is prominent. 


clusion, endarteritis and thrombosis of the 
central retinal artery. Other theoretical 
causes were also mentioned, for which there 
was no pathologic evidence. These included : 
(1) Retrobulbar neuritis, (2) hemorrhage 
within the optic nerve or its sheath; (3) 
tumors of the optic nerve; and (4) spasm 
of the arteries. Spasm was mentioned as 
being due, possibly, to quinine poisoning or 
Raynaud’s disease. 

More recently, spasm of the central ret- 
inal artery has been stressed as causing 


Elder? and Elwyn’ also give considerable 
importance to spasm as a cause of occlusion. 
Sedan and Jayle® reviewed the subject of 
spasm of the central retinal artery. They 
mention the possible causes contributing to 
spasm as: (1) Migraine and vasomotor in- 
stability, (2) hypertension and arterioscle- 
rosis, (3) Raynaud’s disease, (4) severe 
hemorrhage, (5) poisons (quinine, tobacco, 
coffee, and barbituric acids), (6) glaucoma, 
(7) polycythemia, (8) epilepsy, and (9) 
papilledema. 
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In the case here reported, I am inclined 
to believe that spasm of the central retinal 
artery played a large part in the blocking 
of the vessel. While sclerosis of the arteries 
in the choroid and in the central retinal ar- 


embolus or an occlusive thrombus. There 
is also no evidence of recanalization of an 
occluded vessel. Against the consideration 
of spasm as the whole cause of occlusion of 
the artery is the clinical evidence of the 


Fig. 6 (Kornzweig). Section of retina near optic disc. The normal retina (N) is near the disc. It 
changes to atrophic retina (R) rather sharply. (F) is a fold in the tissue, and (A) is an artifact. 


tery is present, there is very little evidence 
of atheromatous degeneration in the blood 
vessels around the eye. 

The postmortem examination of the heart 
showed normal opening of the coronary ar- 
teries. The blood vessels along their course 
showed a slight degree of narrowing, due 
to deposition of atheromatous plaques, but 
there was no obstruction to the flow of 
blood. The endothelial lining appeared to be 
intact throughout. 

There is no evidence of complete block- 
ing of the central retinal artery by an 


observation of the patient from the time of 
occurrence of the incident until her death. 
The artery remained narrowed throughout 
the entire period of observation, and was 
never seen to dilate or return to a normal 
condition. 


SUMMARY AND CONCLUSIONS 


A case of occlusion of the central retinal 
artery in a woman, aged 72 years, is pre- 
sented. She suffered from essential hyper- 
tension of moderately severe degree. The 
patient was followed for over two years until 
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Fig. 7 (Kornzweig). Cross section of optic nerve and optic disc in the normal eye. The central retinal 
artery (A) and vein (V) are seen in several segments and are patent throughout. 


her death, at which time the eyes were ex- to the occlusion of the central retinal ar- 

amined pathologically. No evidence of em- tery. 

bolus, thrombus formation, or endarteritis 1200 Fifth Avenue (29). 

was found. Advanced arteriosclerosis was 
ers idal I wish to express my appreciation to Dr. David 

presen in the c orol a and centra being —_ Wexler for his help in the interpretation of the 

arteries. Spasm is considered as contributing _ slides. 
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EFFECT OF MUSCULAR EXERCISE ON DARK ADAPTATION* 


Joun P. WENDLAND, M.D. 
Minneapolis, Minnesota 


INTRODUCTION 


Muscular exercise is one of the most im- 
portant and most frequently encountered 
stress situations, and investigations of its 
effect on the dark-adaptation process is of 
considerable interest for various reasons. 
Muscular exercise, even of moderate inten- 
sity, produces pronounced metabolic, circula- 
tory, and respiratory changes and thus pre- 
sents a useful method of studying the effect 
of these changes upon one of the most funda- 
mental visual functions. Also, in situations 
where muscular exercise occurs in darkness, 
or prior to the entrance of an individual 
into darkness, the problem has obvious prac- 
tical applications. In addition, any effect 
muscular exercise has on dark adaptation 
would be important in the standardization 
of dark-adaptation tests. 

In view of the large amount of research 
work performed during recent years on the 
effect of various factors influencing dark 
adaptation, one would expect a substantial 
number of publications dealing with the 
effects of muscular exercise. Actually, the 
literature is meager; only two articles could 
be found dealing with this subject. 

Bodansky and Hendley’ found that bi- 
cycle ergometer exercise both in normal and 
methemoglobinemic individuals produced a 
rise in the rod thresholds after 5 to 10 min- 
utes. However, the methemoglobinemic indi- 
viduals showed an improvement in sensi- 
livity preceding the depression; whereas, 
the normal individuals showed no improve- 
ment at any time. There was no correlation 
between the amount of work done, which 
ranged from 20,000 to 35,000 foot pounds 
over a period of from 3 to 5 minutes, and 
the changes in threshold obtained. 


*From the Department of Physiological Hygiene 
and Division of Ophthalmology, University of Min- 
nesota Medical School. 


Kekcheev? claimed that light muscular ex- 
ercise reduced the duration of the dark- 
adaptation process from 25 to 45 minutes 
to 5 to 6 minutes; such a claim is surprising, 
as no other factor affecting dark adaptation 
has been noted to influence it to a compar- 
able degree. His article is very brief, how- 
ever, and does not give any details of his 
method. 


METHOD OF INVESTIGATION 


A biophotometer was used but the tech- 
nique of its use modified. The test area in 
this instrument normally consists of a 
quincunx of spots, the illumination of which 
may be varied by means of a rheostat ad- 
justed by the examiner. Filters are present 
in the instrument which make the light in- 
tensity of the two left-hand spots the high- 
est, the central spot of medium intensity, 
and the two right-hand spots of least in- 
tensity. The subject reports on any given 
threshold when he is able to distinguish the 
central and two left-hand spots of the quin- 
cunx, but not the two on the right. 

Considerable justified criticism*~* has been 
leveled at the results obtained with this in- 
strument, as it has been used by various 
investigators. The major fault has been the 
lack of a fixation spot. This fault, however, 
is readily corrected by using the instrument 
according to the method first described by 
Sheard,® and this technique was followed 
in these experiments. All spots, except the 
upper-left and central spot, were covered 
with opaque adhesive tape. The subject fixes 
on the upper-left spot and reports on the ap- 
pearance of the central spot as the brightness 
of both is increased. The change in wave 
length of the test light* as the spots are 
dimmed is of no consequence in these studies 
since the same wave-length change is present 
both in the controls and in the tests follow- 
ing exercise, 
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The preadapting light incorporated in the 
biophotometer is of insufficient brightness 
to record the full extent of the visual adap- 
tation curve. A brighter preadapting light, 
as mentioned below, was, therefore, used. 

The left eye was used in all determina- 
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which would increase the pulse rate by 25 
to 30 beats per minute. 
SUBJECTS 


The subjects were all college students be- 
tween the ages of 17 and 29 years, with no 


TABLE 1 


Rate of 


Dark Adap- 
Type of Duration and Procedure of Testing tation or No Y y 
Exercise Rate of Exercise Final Tests 
Threshold 
Light 
Bicycle ergometer 35 min.; pulse increase Exercise started immediately Rate 9 subjects, 
of 25-30 beats per min. after preadaptation. Readings 13 tests 
taken at 4, 8, 12, 16, 20, 25, 30, 
and 35 min. 
Genu flexions 234-3 min.; pulse in- Exercise started immediately Rate 8 subjects, 
crease of 25-30 beats after preadaptation. Readings 8 tests 
per minute taken at 4, 8, 12, 16, 20, 25, 30, 
and 35 min. 
Bicycle ergometer 10 min.; pulse increase Exercise started after full dark Final 5 subjects, 
25-30 beats per min. adaptation. Readingstakenafter threshold 6 tests 
exercise from 15 sec. to 13 to 15 
min. 
Genuflexions 24-3 min.; pulse in- Exercise started after full dark Final 7 subjects, 
crease of 25-30 beats adaptation. Readingstakenafter threshold 7 tests 
per min. exercise from 15 sec. to 13 to 15 
min. 
Heavy 
Standing running subject ran ‘all out’’ Exercise started immediately Rate 4 subjects, 
until exhaustion which after preadaptation. Readings 4 tests 
in no case was more taken at 4, 8, 12, 16, 20, 25, 30, 
than 23-3 min. and 35 min. 
Standing running subject ran “all out’’ Exercise started after full dark Final 19 subjects, 


until exhaustion which 
in no case was more 
than 23-3 min. 


adaptation. Readings taken after 
exercise from 15 sec. to 13 to 25 
min. 


threshold 20 tests 


tions; the test spot subtended an angle of 
one degree, 6 degrees temporal and superior 
to the fovea. 

The influence of light and heavy muscu- 
lar exercise on both-the rate and final rod 
threshold of adaptation was studied. The 
experimental arrangement and testing pro- 
cedure are summarized in Table 1. In the 
light-exercise experiments, in order to make 
the work load physiologically comparable in 
various subjects of unequal muscular ca- 
pabilities, exercise was performed at a rate 


ocular defects. They were well trained on 
the apparatus in order to eliminate learning 
as a possible factor in the results obtained. 
In the experiments on the rate of dark 
adaptation, successive tests were made with 
no exercise in between to establish controls. 

In the experiments on the final rod thresh- 
old, numerous readings were taken until 
the subject reached a level constant except 
for the slight unavoidable normal variability 
found in repeated readings. Exercise was 
then performed using the preéxercise read- 
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ings as controls. Only values exceeding the 
normal preéxercise variability are con- 
sidered in this paper. 

Statistical analysis of the results was ac- 
complished by means of the “t-test” 
(Fisher?). The subjects performed no ex- 
ercise, other than walking to the laboratory, 
for several hours prior to the tests and 
rested in a room, illuminated with 2 foot- 
candles, for 15 minutes before the control 


tests were begun. 


TESTS 


In the tests concerning the effect of ex- 
ercise on the rate of adaptation the subject 


was begun after full dark adaptation. The 
same forms of exercise were used as in the 
experiments on the rate of dark adaptation. 


RESULTS 


In tabulating the effects of exercise on 
the rate of: adaptation, the readings taken 
during the course of adaptation are divided 
into 3 intervals. Interval I includes the 
readings at 4, 8, and 12 minutes; Interval II, 
the readings at 16, 20, and 25 minutes; and 
Interval III, the readings at 30 and 35 min- 
utes. 

The results of light exercise are shown in 
Table 2. Columns 5 and 9 represent the effect 


TABLE 2 
EFFECT OF LIGHT EXERCISE ON THE RATE OF DARK ADAPTATION 
Ergometer Exercise Genuflexions 
Subject Interval Interval Interval pein. Interval Interval Interval T.D.A 
II III II III 
: D.M. +0.05 +0.04 +0.10 +0.06 —0.05 —0.04 —0.02 ~0.04 

M.H. +0.01 +0.04 +0.02 +0.02 
EJ. +0.07 +0.04 +0.06 +0.06 +0.04 —0.07 —0.06 —0.02 
B.S. —0.03 +0.05 +0.02 +0.02 

B.S. —0.01 0 +0.08 +0.02 

B.S. —0.07 —0.08 +0.02 —0.05 —0.03 +0.09 +0.06 +0.04 
a i —0.07 0 0 —0.03 

E.T. +0.01 +0.04 0 +0.02 

L.W. +0.05 +0.12 +0.12 +0.14 

P.W. +0.12 +0.11 +0.22 +0.14 

P.W. +0.07 —0.01 —0.10 —0.01 

T.G. +0.01 +0.01 —0.02 +0.01 0 —0.01 —0.06 —0.02 
M.O. —0.05 —0.05 0 —0.04 —0.04 —0.07 0 +0.01 
cP. —0.03 +0.07 +0.04 +0.02 —0.05 +0.07 +0.10 +0.04 
J.A. —0.07 +0.07 —0.02 +0.01 
Mean +0.01 +0.03 +0.04 +0.03 —0.02 +0.01 +0.002 +0.005 


* Values are expressed in log units. Plus (+) denotes a lowering of threshold, minus (—) denotes a rise 
compared to the control. T.D.A.=total dark-adaptation curve. 


was preadapted for a period of one minute 
to a light of 2,400 millilamberts subtending 
an angle of 41 degrees at the subject’s eye. 
For light exercise two forms of exercise 
(bicycle ergometer and genuflexions) per- 
formed as indicated in Table 1 were used. 
For heavy exercise but one form of exer- 
cise (standing running all out) was used. 
In the tests concerning the effect of ex- 
ercise on the final rod threshold, exercise 


on the “total dark adaptation curve” 
(T.D.A.). The effect on the T.D.A. was 
arrived at by averaging the values of indi- 
vidual readings taken during the entire 
course of dark adaptation as given in 
Table 1. A plus value denotes an increase in 
sensitivity (lowering of threshold), and a 
minus value a decrease in sensitivity (rise 
in threshold), compared to control values. 
It will be noted that most of the changes 


by 25 
ts be- 
th no 
of 
cts; 
of 
ts 
ects, 
ects, 
ects, 
ects, 
on 
ing 
ed. 
lark 
vith 
ols. 
esh- 
ntil 
ept 
lity 
as 
ad- 


1432 JOHN P. WENDLAND 
TABLE 3 3. It will be seen here that, under Interyals§ 5°" 
EFFECT OF HEAVY EXERCISE ON THE I and II, the values fall fairly equally on} 1° 
RATE OF DARK ADAPTATION 
= the plus and minus sides. In 
Heavy Exercise III, however, all the values are minus ex. : 
Subject roc 
cept one and, in the column T.D.A., ally 
vall vallIl val III values are minus. Statistical analysis shows] )° 
DM. 40.04 40.01. —0.10 —0.02 that, although there is a tendency to a de- 
Wd —0.07 +0.03 +0.02 -—0.01 crease in sensitivity in Interval IIT, which 
M.H. 0 -0.08 -—0.16 —0.02 
JA. —0.07 —0.06 —0.06 ‘Presents final rod thresholds, and in the 
T.D.A., none of the changes are of suffi-| = 
cient magnitude to reach statistical signifi- 
* Values are expressed in log units. Plus (+) de- Camice. S 
notes a lowering of the threshold, minus (—) de- Table 4 represents the results of the 
notes a rise compared to the control. T.D.A.=total ‘ 
dark adaptation curve. experiments with the effect of light exercise | — 
on the final rod threshold—that is, on the 
are of small magnitude and that they are threshold of the fully dark-adapted eye. It | 
both plus and minus. The statistical analysis _ will be noted that there is a tendency to both 
of the results shows that light muscular ex- a lowering and a raising of the threshold. 
ercise has no effect upon the rate of dark The lowering of the threshold occurs imme- 
adaptation. diately after exercise and is of compara- 
The effects of heavy exercise on the rate tively short duration as shown in Column 3; 
of dark adaptation are represented in Table it is followed by a rise in the threshold of 
TABLE 4 
EFFECT OF LIGHT EXERCISE ON THE FINAL ROD THRESHOLD* 
= Time of Duration 7" Time of Duration 
Subject of Lowering of Lowered d Rise of of Rise of 
Threshold Threshold Threshold Threshold 
ERGOMETER 
S.C. +0.16 0-14 1} —0.08 3-5 2 po 
Sx... 0 0 0 —0.08 5-15 10 ” 
W.P. +0.08 0-1 1 —0.04 6-8 2 
B.S. 0 0 0 —0.04 33-41; 8-10 24 
C.G. +0.04 0-3 ~0.12 1-15 15 
jE. 0 0 0 0 0 0 in 
Mean +0.04 } —0.06 53 by 
Sl 
GENUFLEXIONS st 
W.P. 0 0 0 —0.04 9-11 2 e! 
D.M. 0 0 0 0 0 0 S 
B.S. 0 0 0 0 0 0 
0.G. +0.08 0-34 3} 0 0 0 cl 
Ci. +0.08 . 0-3 1 —0.08 23-3: 4-5; 6-9 4} tt 
L.H. 0 0 0 0 0 0 | 
W.N. +0.04 23-23; 33-43 1 0 0 0 p: 
Mean 40.03 2 ~0.02 d 
* Threshold changes are expressed in arbitrary log units and represent maximum changes. Plus (+) de- b 
notes a lowering of the threshold, minus (—) denotes a rise compared to values before exercise. Time inter- 
vals are given in minutes and include the entire time any lowering or elevation of the threshold occurred. SI 
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somewhat longer duration (column 6). 
However, the changes again are not statistic- 
ally significant. 

The effect of heavy exercise on the final 
rod threshold is seen in Table 5. In the ma- 
jority of subjects, the reaction is biphasic; 
that is, there is a temporary improvement 
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ment immediately following exercise; 
whereas, all showed a reduction in sensi- 
tivity beginning in 1 to 534 minutes follow- 
ing exercise and lasting from 1 to 16 min- 
utes. The improvement immediately follow- 
ing exercise varied from none to 0.2 log 
units; the elevation of the threshold from 


TABLE 5 
EFFECT OF HEAVY EXERCISE ON THE FINAL ROD THRESHOLD* 


Time of 


Duration 
Subject of Rise of Time of Rise of Threshold 
Thresh Lowered Threshold Following Exercise 
nreshold = Following Threshold Threshold 
Exercise 
LK. 0 0 0 —0.32 13-23; 6}-7} 1 
J.B. +0.04 0-i } —0.20 2-3; 34-44; 7-12 7 
M.O. +0.16 0-13; 2-4 34 —0.08 734-84 1 
J.P. +0.20 0-3 + —0.24 14-6; 103-11 5} 
HLS. +0.12 0-12 13 —0.20 24-5; 53-7 4 
F.J.f +0.12 0-1 —0.12 12-23; 334 3 
M.H. +0.16 1_3 3 —0.28 1-14; 23-8 53 
D.M. +0.04 23-23 —0.24 34-4; 74-8}; 93-10 2} 
D.M. +0.08 0-4 i —0.16 13-14; 3-34; 44-53; 74-73 13 
L.W. +0.04 0-4 1 —0.40 14-9; 12-13 73 
L.W.t 0 0 0 —0.44 2-23; 33-11 72 
J.P.W.t +0. 20 0-1 1 —0.56 2-16 14 
H.W. +0.04 0-1 4 —0.24 54-7; 84-94; 11-12 34 
P.W. +0.12 0-14; 21-23 13 —0.28 53-7 13 
K.j. +0.12 0-1} 13 —0.28 54-53; 6-14 8i 
D.K. 0 0 0 —0.20 53-8 24 
Et. +0.04 0-3 1 —0.12 4-20 16 
L.H. +0.08 0-1 1 —0.20 4-15 11 
Mean +0.08 2 53 


* Threshold changes are expressed in arbitrary log units and represent maximum changes. Plus (+) de- 
notes a lowering of the threshold, minus (—) denotes a rise compared to values before exercise. Time inter- 


vals are given in minutes and include the entire time any lowering or elevation of threshold occurred. 


t Artificial pupil used. 
t Pilocarpine fixation of the pupil. 


in sensitivity of short duration, followed 
by a decrease in sensitivity often of con- 
siderable magnitude and duration. Treated 
statistically the tendency shown in light ex- 
ercise has here become highly significant. 
Superimposed upon the overall biphasic 
change are wavelike fluctuations of the 
threshold especially marked during the de- 
pression phase. These fluctuations are evi- 
dent in Columns 3 and 6, Table 5. 

There was no difference in the reactions 
between men and women. Sixteen out of 20 
subjects showed some transitory improve- 


0.08 to 0.56 log units. Thus, considerable 
individual variability was present. The maxi- 
mum decrease in sensitivity of 0.56 log 
units represents almost a fourfold change in 
sensitivity. The mean lowering of the thresh- 
old was 0.08 log units with a mean duration 
of 24 minutes; the mean rise of threshold 
was 0.26 log units with a mean duration of 
534 minutes. In two subjects, pilocarpine 
fixation of the pupil was used and in one, 
an artificial pupil. Control of pupillary size 
in this manner in no way influenced the 
response of the subject to the exercise. 


= 
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Therefore, pupillary reactions cannot play actual average magnitude, for it was com- In 
a part in the results found. puted by averaging the values of all the sub- } oun 
Figure 1 represents graphically the re- jects at given time intervals following the | trair 
sponse to heavy exercise. It will be seen that exercise. As the subjects showed consider- 
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TIME IN MINUTES AFTER EXERCISE as it 
Fig. 1 (Wendland). Effect of heavy exercise on the final rod threshold. “O” represents the threshold cular 
level before exercise. Minus (—) values denote a rise in the threshold, plus (+) values a lowering of do m 
the threshold. -x-x- Subject showing maximum lowering of the threshold. - - - Subject showing maxi- Neve 
mum rise of the threshold. Mean of all subjects. need 
the rise in threshold is much more marked able variability in the time of occurrence of 1? 
and extends over a longer time interval than the depression phase the general effect of e 
the lowering of the threshold. The curve averaging their values would be to level off ae 
showing the mean response is of value the curve. This biphasic response is some- “m 
mainly for showing the general biphasic what similar to the effect of muscular exer- — 
character of the response rather than the cise on the fusion frequency of flicker.’ oe 
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In none of the tests was any correlation 
found between the physically trained and un- 
trained subjects. 


DISCUSSION 


The following factors may be concerned in 
the production of the changes in dark adap- 
tation following exercise: 

1. In muscular exercise, an irradiation of 
impulses from motor centers to other parts 
of the nervous system is generally assumed. 
This is thought to be responsible for the 
marked change in respiratory rate which oc- 
curs immediately after exercise before any 
blood changes could have reached the respira- 
tory center. This irradiation continues 
throughout exercise and may be responsible 
for the lowering of thresholds immediately 
following exercise. 

2. The increased blood flow during 
exercise may improve the blood supply of 
the retina and brain, a factor which possibly 
would tend to lower thresholds. 

3. The oxygen debt found in heavy exer- 
cise is possibly the major factor in causing 
an elevation of thresholds. All investigators 
are agreed that reduced oxygen tensions, 
such as those caused by high altitude, cause 
an elevation of thresholds.* ?°"* It would 
seem at first glance that the oxygen debt in 
muscular exercise acted in an exactly simi- 
lar manner. However, the physiology of the 
two situations is different. In anoxia there 
is reduced oxygen saturation of arterial 
blood; whereas, in muscular exercise the 
blood becomes properly oxygen saturated 
as it passes through the lungs, Thus in mus- 
cular exercise, the brain and eyes possibly 
do not receive a diminished oxygen supply. 
Nevertheless, the oxygen debt does express a 
need of oxygen by the organism and it is 
probably in some measure responsible for 
the elevated thresholds following muscular 
exercise. The maximum depression in the 
fnal rod threshold following exercise, as 
noted above, was 0.56 log units, or a change 
«qual to the effect produced by an altitude of 
ipproximately 15,000 feet. 


4. Wald and associates’® have shown that 
the addition of 5-percent carbon dioxide to 
the air an individual at rest inspired elevated 
the final rod threshold from 0.2 to 0.5 log 
units (approximately a 1%4 and threefold 
change, respectively). Conversely, washing 
out of carbon dioxide by breathng room air 
at rates 50 to 100 percent more rapidly than 
normal caused a lowering of the threshold of 
about 0.27 log units. Thus according to Wald 
et. al., respiratory acidosis and alkalosis ex- 
ert opposing effects upon the visual thresh- 
old. Possibly the increased production of 
carbon dioxide and acidosis found in severe 
exercise may contribute to the elevated 
thresholds noted following exercise. 

It is interesting to note that most of these 
same factors have been used to explain the 
changes observed in the fusion frequency 
of flicker following exercise.® 

The coexistence and temporal relation- 
ships of these factors in exercise are re- 
sponsible for its effects on dark adaptation. 
The depressing effect of heavy exercise is 
of importance in tasks performed at night 
and requiring good night vision—for ex- 
ample, night flying. 

In general, the findings of Bodansky and 
Hendley? have been confirmed, although 
some differences are noted. In contrast to 
our observations, they were unable to demon- 
strate a significant improvement in normal 
individuals shortly following exercise. Like- 
wise, they found no correlation between the 
amount of exercise and the depression of sen- 
sitivity obtained. In the experiments reported 
in this paper, normal individuals showed a 
statistically significant improvement in rod 
thresholds immediately following exercise 
followed by a depression of sensitivity simi- 
lar to that obtained by Bodansky and Hend- 
ley. Also in my experiments, there is corre- 
lation between the severity of the exercise 
and the effects produced; light exercise pro- 
duces both a smaller improvement and de- 
pression phase than does heavy exercise. 

Kekcheev’s results have not been con- 
firmed. 
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It is suggested that as part of the stand- 
ardization of dark-adaptation testing, in- 
vestigators limit the physical activity of their 
subjects for one-half hour prior to testing. 


SUMMARY 


Twenty-nine subjects were used, on whom 
60 tests were performed,. in studying the 
effect of light and heavy muscular exercise 
upon both the rate and final rod threshold 
of dark adaptation. 

Light exercise has essentially no effect 
upon the rate of dark adaptation and only 
a tendency to produce a slight biphasic re- 
sponse in the rod threshold. For practical 
purposes it may be said to exert no effect 
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phasic response in final rod thresholds. The 
biphasic response consists in, first, a lower. 
ing of the threshold of short duration, fol. 
lowed by a rise in the threshold, often oj 
considerable magnitude and of longer dura- 
tion. In one subject, the depression of sengj- 
tivity was equal to that produced in an in- 
dividual at an altitude of 15,000 feet. Ip 
practical application, heavy exercise may be 
said to produce a definite decrease in ability 
to see at night. 

The factors responsible for these observa- 
tions have been discussed and the impor- 
tance of the changes in critical visual tasks 
performed at night pointed out. 


The Medical School (14). 


on dark adaptation. 

Heavy exercise produces a tendency to 
elevation of the thresholds of the total dark- 
adaptation curve and causes a marked bi- 
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POSTOPERATIVE HYPERTROPIA* 


RicHarp G. ScosBee, M.D. 
St. Louis, Missouri 


Hypertropia which is first recognized fol- 
lowing the surgical correction of either eso- 
tropia or exotropia is familiar to every oph- 
thalmic surgeon and orthoptic technician. It 
is, in fact, a frequent source of chagrin to 
the conscientious surgeon. The commonly 
accepted explanation is that the surgeon 
when reinserting one or both of. the hori- 
zontal rectus muscles selected a new site 
which was either above or below the hori- 
zontal meridian of the globe. 

If it had been the intent of the operator 
either to recess or advance the point of in- 
sertion of a muscle and yet keep that 
muscle’s line of pull unchanged, the appear- 
ance of a vertical deviation following sur- 
gery would be an obvious source of embar- 
rassment. An occasional surgeon is too 
surprised to comment while the more in- 
tellectually honest one, in speaking of a 
postoperative hypertropia, sadly concludes 
‘... [must have gotten a muscle too high !” 


VERTICAL DEVIATIONS 


Before going further into the subject, it 
would be worthwhile to consider how much 
vertical deviation it is possible to produce 
by purposely reinserting the horizontal rec- 
tus muscles either above or below the line 
of their original insertions. Foster and Pem- 
berton (1946) reported results in a series of 
26 patients in whom they had purposely 
raised or lowered the insertion of one of the 
horizontal rectus muscles. Their results, 
cited in the next paragraph, represent the 


* From the Department of Ophth: ilmology, Wash- 
ington University School of Medicine and the Oscar 
Johnson Institute, St. Louis. Part of a study made 
under contract with the Office of Naval Research 
as Project N6onr-202, Task Order I, NR 141-022. 
Read before the sixth annual meeting of the Ameri- 
can Association of Orthoptic Technicians, Chicago, 


October 12, 1947. 


averages for the various forms of correc- 
tion found in the series. 


LATERAL RECTUS 
Whole width raising with resection and 


Whole width raising with resection...... 
Half width raising with resection and ad- 

Half width raising with resection....... 5.4° 


MEDIAL RECTUS 


They concluded that “. . . there is some 
justification for such a procedure when the 
vertical error is constant and less than 11 
prism diopters at all horizontal angles.” 

The significance of this study with respect 
to the present line of thought is inescapable. 
It is entirely possible that a surgeon might 
erroneously reinsert one of the horizontal 
rectus muscles a millimeter or so too high in 
operating on these muscles. It is almost be- 
yond the realm of possibility, however, that 
one could erroneously reinsert one a whole 
width (10 mm.), or even a half width (5 
mm.) too high. And even if such an er- 
roneous reinsertion were made, the maxi- 
mum resultant deviation would not be more 
than 11 prism diopters! 

The “mysterious” vertical deviations 
which “appear” following surgery on the 
horizontal rotators are frequently of an 
order greater than this 11 prism diopter 
maximum, particularly in lateral directions 
of gaze. The conclusion is therefore forced 
upon us that one could not possibly pro- 
duce many of these observed postoperative 
vertical deviations by working only on the 
horizontal rotators even if one tried to do 
so! 

An intentional vertical effect may be so 
produced but its magnitude is relatively 
small—that is, 11 prism diopters at a maxi- 
mum. True postoperative hypertropia in 
surgery of the horizontal rotators alone is 
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always the intent of the surgeon and will 
seldom if ever exceed 11 prism diopters 
even in lateral directions of gaze. 

If, as has been indicated in the reasoning 
so far, true postoperative hypertropia is al- 
most invariably the intent of the surgeon 
and is otherwise quite rare, then all other 
hypertropia recognized postoperatively must 
also have been present preoperatively ! 

It would be more correct to say that the 
reason for the existence of this type of 
postoperative hypertropia was present pre- 
operatively but was hidden, for one reason 
or another, from the casual observer. How 
is this possible? The explanation is usually 
simple and is to be found in a brief review 
of the mechanics of the oculorotary muscles. 


MECHANICS OF OCULOROTARY MUSCLES 


Each of the six oculorotary muscles has a 
primary action when contracting in moving 
the globe from the primary position. Sec- 
ondary actions, when present, exist solely 
because the line of pull of the particular 
muscle makes an angle with the optic axis 
of the globe instead of coinciding with it. 


MEDIAL RECTUS 


As examples of these widely known facts, 
consider the medial rectus muscle and the 
superior rectus muscle. The line of pull of 
the medial rectus coincides with the optic 
axis of the globe when the eye is in the pri- 
mary position. The medial rectus, therefore, 
has a primary action of apduction and no 
secondary actions when acting from the pri- 
mary position. 


SUPERIOR RECTUS 


The line of pull of the superior rectus, 
on the other hand, makes an angle of about 
25 degrees with the optic axis in the primary 
position and its line of pull runs medial to 
the center of rotation of the globe; mean- 
while, the superior rectus is inserted into 
the globe at a point anterior to this same 
center of rotation. Although contraction of 
the superior rectus from the primary posi- 


tion results principally in elevation, the 
angulation of its line of pull with respect 
to the optic axis and to the center of rota- 
tion is responsible for its secondary actions 
of apduction and 1Ntorsion. 

When the line of pull of a muscle makes 
an angle with the optic axis of the globe 
and bears a certain relationship to the center 
of rotation of the globe, then that muscle 
has a certain mechanical efficiency in pro- 
ducing its primary and secondary actions 
from the primary position. 

The superior rectus is most efficient, act- 
ing from the primary position, as an ele- 
vator (its primary action) although some of 
its power resulting from contraction is ex- 
pended in producing the secondary actions 
of adduction and rNtorsion. Since its me- 
chanical advantage as an elevator in the pri- 
mary position is not perfect, its mechanical 
efficiency in elevation is less than 100 prer- 
cent; indeed, Adler (1945) estimated it at 
73.7 percent. 

As the eye moves to assume various sec- 
ondary and tertiary positions of gaze, the 
mechanical advantage of each oculorotary 
muscle changes and hence its mechanical 
efficiency also changes. As the globe is 
ABducted 25 degrees from the primary posi- 
tion, the line of pull of the superior rectus 
moves to coincide with the optic axis and 
when this occurs the superior rectus acts 
maximally as an elevator—its primary ac- 
tion—while losing entirely its secondary 
actions of adduction and INtorsion. 

On the other hand, if the globe is AD- 
ducted 65 degrees from the primary posi- 
tion, the line of pull of the superior rectus 
will make an angle of 90 degrees with the 
optic axis; it is an obvious mechanical im- 
possibility for the superior rectus to elevate 
the globe when acting upon it through an 
angle of 90 degrees. The efficiency of the 
superior rectus as an elevator will have fallen 
to zero; meanwhile it can now act with 
great efficiency both as an aDductor and as 
an INtortor. So much for a brief review of 
the superior rectus. 
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POSTOPERATIVE HYPERTROPIA 


SUPERIOR OBLIQUE 


The superior oblique makes an angle of 
about 55 degrees with the optic axis when 
the globe is in the primary position, and its 
primary action is one of INtorsion; second- 
arily it is an ABductor and a depressor by 
virtue of its angular attachment with respect 
to the optic axis and to the center of rota- 
tion. In the primary position, the superior 
oblique is able to expend about 56.1 percent 
of its effort in producing 1Ntorsion (Adler, 
1945) ; the balance of its power is expended 
in producing its secondary actions of depres- 
sion and of ABduction. 

If the globe were aBducted 35 degrees 
from the primary position, the line of pull 
of the superior oblique would make an 
angle of 90 degrees with the optic axis; in 
such a position, the superior oblique would 
act maximally as an INtortor but would 
have lost entirely its secondary action of 
depression for obvious mechanical reasons. 

On the other hand, if the globe were ApD- 
ducted 55 degrees from the primary position, 
the line of pull of the superior oblique would 
coincide with the optic axis and that muscle 
would act maximally as a depressor and not 
at all as an INtortor. 


RIGHT ESOTROPIA 


Consider a patient with 45 degrees of 
tight esotropia who has a paretic right in- 
ferior rectus muscle. If paresis of the right 
inferior rectus were the only cause of any 
vertical deviation, one would expect a right 
hypertropia resulting from the partially un- 
opposed action of the right superior rectus. 

If a right esotropia is present in the 
amount of 45 degrees, the right inferior 
rectus paretic, and the right superior rectus 
therefore acting partially unopposed, never- 
theless the expected right hypertropia would 
be almost if not completely hidden because 
the right superior rectus, even though act- 
ing partially unopposed, is an extremely poor 
elevator when the globe is apducted 45 de- 
grees from the primary position. 
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RIGHT EXOTROPIA 


If a right exotropia is present and the 
right inferior rectus paretic, however, any 
right hypertropia due to the partially un- 
opposed right superior rectus would be 
quite obvious because the superior rectus 
acts far more efficiently as an elevator when 
the globe is aBducted (as it would be in exo- 
tropia) than when it is in the primary posi- 
tion. 

It is obvious that vertical deviations re- 
sulting from involvement of the vertical 
rectus muscles are decreased (hidden) in 
esotropia and increased (exaggerated) in 
exotropia. 


DISCUSSION 


A patient with 45 degrees of right eso- 
tropia and a paretic right superior oblique 
would have a right hypertropia due to the 
partially unopposed action of the right in- 
ferior oblique and the right hypertropia 
would be quite obvious. It would be obvious 
because the obliques are far better elevators 
or depressors in positions of aDduction than 
in the primary position. 

If, on the other hand, a patient had 45 
degrees of right exotropia and a paretic 
right superior oblique, although the right 
inferior oblique would be acting partially 
unopposed, its mechanical advantage as an 
elevator would be so poor in the position 
of the globe in axsduction that little or no 
right hypertropia would be apparent until 


' the eye was returned to the primary position. 


It should also be obvious that vertical 
deviations resulting from involvement of 
the obliques are decreased (hidden) in exo- 
tropia and increased (exaggerated) in eso- 
tropia. 


PREDICTIONS ABOUT POSTOPERATIVE 
HYPERTROPIA 


An appreciation of the foregoing facts 
enables one to make some perfectly logical 
predictions about so-called postoperative 
hypertropia : 
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1. If a vertical rectus is involved and 
there is esotropia, surgical correction of the 
esotropia will uncover or will apparently 
exaggerate any existing vertical deviation. 

2. If a vertical rectus is involved and there 
is exotropia, surgical correction of the exo- 
tropia will cause any vertical deviation pres- 
ent to decrease or appear to disappear en- 
tirely. 

3. If an oblique muscle is involved and 
there is esotropia, surgical correction of the 
esotropia will cause any vertical deviation 
present to decrease or perhaps make it seem 
to disappear entirely. 

4. If an oblique muscle is involved and 
there is exotropia, surgical correction of the 
exotropia will either uncover a vertical de- 
viation or will apparently exaggerate any 
existing vertical deviation. 

It must be emphasized that these rules 


apply only to cases of lateral heterotropia 


in which there is but a single vertically 


acting muscle involved. It will perhaps have 
been noted that the term “involvement” 


rather than “paresis” or “spasm” of muscles 


has been carefully used, and there is a 


reason for this seeming ambiguity. Accord- 
ing to Hering’s law, any impulses of central 


origin destined for the muscles of one eye 


will arrive at the muscles of both eyes in 


equal amount. This simply means that the 


fixing eye will determine the innervations 


going to both eyes. 


If the fixing eye is the eye with the 
paretic vertically acting muscle (whether it 
be an oblique or one of the vertical rectus 
muscles), then the yoke muscle of the pare- 


tic muscle will produce the vertical devia- 
tion. The yoke muscle of the paretic muscle 
is the muscle “involved” in producing the 
deviation. 

If the nonfixing eye is the eye with the 
paretic vertically acting muscle, then it will 
be the direct antagonist of the paretic muscle 
which is the muscle “involved” in producing 
the vertical deviation. It should now be clear 
why the term “involved” muscle is used 
advisedly. 

The appearance or disappearance of a 
vertical following the 
correction of a lateral heterotropia is neither 
mysterious nor should it be surprising. Ac- 
curate identification of paretic vertically 
acting muscles will allow accurate predic- 
tions with respect to the postoperative be- 


deviation surgical 


havior of vertical deviations. 

A careful preoperative study will enable 
one to diagnose paresis of vertically acting 
muscles as well as to identify the muscle, 
or muscles, involved. The subject of the 
diagnosis of the oculorotary 
muscles is beyond the scope of this paper. 
Suffice it to say that the laws of Sherring- 
ton and of Hering are the keys to the prob- 
lem in its entirety. 


paresis of 


CoNCLUSION 
In conclusion, it may be said that unless 
it was the specific intent of the surgeon, 
there is no such thing as postoperative hy- 
pertropia; it is really preoperative and re- 
quires only careful diagnostic study for its 
recognition. 


640 South Kingshighway (10). 
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The inferior fornix of the anophthalmic 
socket is of far greater importance than the 
superior in the satisfactory fitting of a 
prosthesis. The upper fornix need only be 
of sufficient depth to prevent the artificial 
eye from slipping out from under the upper 
lid. 

The lower fornix, however, not only does 
most of the weight bearing but it must also 
be deep enough to supply firm anchorage for 


the prosthesis in the usual upright position 
of the head, This is why, in socket recon- 
struction, the dissection is carried well be- 
lw the lower orbital rim to provide a 
sufficiently deep lower gutter. 

When the socket has been badly trauma- 
tized, enucleation should be done carefully 
and the tears in Tenon’s capsule repaired 
meticulously. Otherwise, there may be a 
tendency for the orbital contents to prolapse 
forward with a shallowing or obliteration of 


SOME METHODS OF LID REPAIR AND RECONSTRUCTION 
VI. REFORMATION OF THE INFERIOR FORNIX 


Sipney A. Fox, M.D. 
New York 


the lower fornix to the point where reten- 
tion of a prosthesis becomes impossible. 
Figure 1A illustrates the extreme of such 
a case. This is not postoperative chemosis 
but an irreducible prolapse of orbital con- 
tents present three months after enucleation. 
Figure 3A is the type much more com- 
monly seen. The prolapse of orbital contents 
here has simply obliterated the lower fornix, 
converting it into a downward sloping shelf 


Fig. 1 (Fox). (A) Prolapse of orbital contents with obliteration of inferior cul-de-sac following trauma 
to globe and enucleation three months previously. (B) One week after repair, before removal of sutures. 
(C) Restored inferior cul-de-sac. (D) Prosthesis in place. 


which pushes the lower lid outward and 
makes retention of a prosthesis impossible 
Repair of this deformity is not too com- 
plicated. 
TECHNIQUE 

The conjunctiva is incised horizontally 
from external to internal canthus well above 
midline (fig. 2A, broken line) and under- 
mined to the upper and lower lid edges. ‘lhe 
lower conjunctiva is retracted forward and 
all excess fibrous tissue resected. The sub- 
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conjunctiva is then carefully resutured with 
4-0 chromic catgut, interrupted sutures. 
The inferior fornix is recreated by blunt 
dissection carried down to the periosteum 
well below the orbital rim as is done for 
socket reconstruction. The conjunctival in- 


A. FOX 


sutures spaced equidistantly (fig. 2B) ar 
then passed from within outward throug) 
the floor of the newly created cul-de-sac. Th; 
needles are carried close to the periosteum 
well below the lower orbital rim and brought 
out on the cheek where they are tied ove 


Fig. 2 (Fox). Technique oj 
repair. (A) Dotted line shows 
position of initial conjunctival 


incision. (B) Position of sutures 
before insertion of conformer 


Fig. 3 (Fox). (A) Prolapse of right orbital con- 
tents with shelving and obliteration of lower cul- 
de-sac and displacement of lower lid. (B) Seven 
days after surgery, before removal of sutures. (C) 
Final result with prosthesis in place. 


cision is closed with a 4-0 black silk, running 
suture. Three double-armed 3-0 black silk 


and application of pressure band. 
age. 


oiled silk pegs (figs. 1B, 2B, and 3B). 

A snug conformer is inserted to assure 
healing of the tissues in proper position as 
described in a previous communication! and 
a firm pressure dressing is applied. On the 
seventh day after operation the sutures are 
removed, the conformer reinserted, and the 
eye repatched daily thereafter until all re- 
action has subsided. A permanent prosthesis 
may be inserted any time after the second 
week. 


CONCLUSION 


The problem of repair here is not difficult. 
No conjunctiva need be grafted since none 
has been lost. It is simply a matter of re- 
constructing the inferior fornix by a re- 
shuffling of the orbital contents and assuring 
that they heal in proper position. The tech- 
nique described above has been used in 
seven cases to good effect and is recom- 
mended unhesitatingly. 

63 East 75th Street (21). 
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Ocular complications following vaccina- 
tion are by no means as rare as our text- 
books indicate for reports of postvaccinial 
ocular complications are extremely meager. 
The importance of the appearance of symp- 
toms within a very constant incubation 
period has not been stressed. In neurologic 
reports, the appearance of signs or symp- 
toms 9 to 11 days after vaccination has been 
shown to be pathognomonic of postvac- 
cinial neurologic disease (Putnam,”? Fer- 
ine Flexner,” and Finley*). The eye 
should not be exempt from this response 
especially since it has been shown that the 
pathologic lesion in the brain in postvaccinial 
encephalitis is specifically a vascular one, 
possibly of allergic nature. 

The frequency of unexplained exudative 
choroiditis in young and apparently healthy 
adult soldiers during the recent war is one 
of the outstanding impressions left upon me, 
as well as upon several colleagues with whom 
this observation was discussed. The idea of 


“fa possible relationship of exudative choroid- 


itis and other complications to vaccination 
for smallpox, accidentally thrust upon me, 
fhas gradually evolved into a concept now 
grown to complete acceptance. 

This concept aims to establish the causal 


‘ |relationship of any ocular eye lesion to vac- 


tnation if the incubation period is of 10 


“fio 12 days, no matter what the nature of 
lesion may be. 


In order to substantiate such a diversified 
and far-reaching claim it was necessary not 
oly to review the available literature upon 
cular complications following vaccination, 
bit also to obtain all available data upon 
postvaccinial complications, particularly of 
the neurologic variety. 

In the spring of 1947, an excellent clinical 


@2Portunity presented itself when mass vac- 


‘nation for smallpox became necessary in 


A POSTVACCINIAL OCULAR SYNDROME 


EMANUEL Rosen, M.D. 
Newark, New Jersey 


the New York metropolitan area. During 
this period I encountered approximately 50 
ocular complications following vaccination, 
some of which I shall attempt briefly to 
describe. 


REVIEW OF LITERATURE 


Ophthalmic literature contains two va- 
rieties of ocular complications following 
vaccination. 


A. PRIMARY INOCULATION 


The more commonly described and better 
understood variety is that of direct inocula- 
tion, with pustule formation upon the lid and 
the production of a primary disciform 
corneal lesion. Of this variety there are sev- 
eral hundred reported cases. They are direct 
and primary. 

Usually the individual inoculates his or 
her own lid or cornea by scratching the vac- 
cination. The virus is transplanted upon the 
lid or upon the cornea and within 10 days 
a palpebral and/or an ocular lesion develops. 

This ocular complication has frequently 
been described and is well understood. For 
example, Schirmer‘ first reported postvac- 
cinial disciform keratitis in 1891 and again 
in 1904, at which time he reviewed 6 pre- 
viously reported cases and added a 7th case. 

Characteristic findings in this syndrome, 
according to Schirmer were: 

1. A central, parenchymatous, gray, disci- 

form corneal lesion 

2. A deep, circular, grayish line resem- 
bling a ring 
Involvement of Descemet’s membrane 
Mild uveal involvement 
Clear peripheral cornea 
Long duration 
Permanent opacification 

Schirmer noted the striking similarity 
between “keratitis postvaccinolosa” and 
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disciform keratitis as described by Fuchs. 
Schirmer tried to show that these two con- 
ditions were identical. In the cases reviewed 
by him the keratitis was exogenous, being 
produced by some form of primary contact. 


B. INDIRECT, DELAYED OCULAR COMPLICA- 
TIONS 


The second type of ocular complication is 
a systemic, secondary, delayed reaction 
usually associated with and considered part 
of a postvaccinial encephalitic complication. 

Ocular symptoms which appear with any 
of the acute exanthemas (virus) are prob- 
ably of similar etiology, since the histopa- 
thologic picture of all the postexanthema- 
tous encephalitides are identical. The rarely 
acquired pathologic material obtained from 
eye sections in these diseases tend to bear 
out this statement (Von Herrenschwand ;'” 
Scheyling’*). 

There have been only a few cases recorded 
in which postvaccinial encephalitis has been 
followed by complications involving the 
ocular structures. Scheyling’® reported upon 
a case of bilateral optic neuritis in a child, 
aged 14 months, with complete loss of 
vision appearing 2 weeks after vaccination 
for smallpox and associated with postvac- 
cinial encephalitis. 

The cerebrospinal fluid was under in- 
creased pressure; there was a 363 cell 
count; the fluid was sterile. At the onset 
there was marked edema of both the optic 
nerve and retina. Vision returned to normal 
after several weeks. 

Scheyling believed that the vaccine virus 
activated a latent infection. The fact that 
the patient improved with convalescent 
serum led Scheyling to believe in the toxic 
or infectious nature.of the disease rather 
than in any allergic phenomenon. 

Smiley,?® in 1903, reported a case of bi- 
lateral paralysis of all of the extraocular 
muscles with involvement of accommoda- 
tion. These complications appeared 10 days 
after vaccination and were associated with 
other evidences of encephalitis. Complete re- 
covery ensued after 5 weeks. 


Von Pollnow,” in 1910, reported a cag 
of bilateral papilledema coming on 3 weeks 
after encephalitis which appeared 3 day; 
after vaccination. This 12-year-old chili 
was left with a bilateral optic atrophy, 

Giorgi® reported a case of bilateral optic 
atrophy 14 days after postvaccinial enceph. 
alitis which appeared 5 days after vaccina- 
tion. The 3-year-old girl remained blind. 

Von Herrenschwand,’® in 1939, reported 
3 additional cases of ocular complications 
in postvaccinial encephalitis. His original 
case, reported in 1912, was that of a 6-year- 
old child who developed a postvaccinial }j- 
lateral sixth-nerve palsy. Rapid improvement 
took place in this case. In his second report 
he listed 3 new cases each of which came to 
autopsy. The patients were approximately 
8 years of age in each instance. Encephalitis 
occurred 7 to 10 days after inoculation with 
death following in 2 or 3 weeks. 

Clinical eye studies were not recorded in 
these cases but autopsies, including sections 
of the eye, were performed with some rather 
interesting revelations. In the first case 
there was an internal and external hydro- 
cephalus with recent hemorrhage below the 
dura upon each side of skull. Both trigeminal 
nerves and their sheaths were edematous. 
The entire histologic picture was that of an 
allergic response. A bilateral perineuritis 
of the optic nerve was present. 

The postmortem examination of the sec- 
ond case was most interesting as regards 
the ocular findings. The histopathologic pic- 
ture uncovered in this case was that of an 
early retrobulbar neuritis, a condition which 
rarely comes to autopsy unless death en- 
sues from some other cause. 

Von Herrenschwand believed that the 
presence of continuous circular lines of con- 
nective tissue within the vein was charac- 
teristic of postvaccinial neuritis and from 
this feature one could rule out other forms 
of encephalitis. 

Perhaps this concept of retrobulbar neuw- 
ritis as determined by Von Herrenschwand' 
histopathologic investigation in cases of 
postvaccinial encephalitis and the sugges 
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casef.ion that we are dealing with an early aller- eye in a period of several hours. There was no 
a 4 . : exophthalmos, bruit, nor increase of intraocular 
ks ge response may fit into the picture por pressure. On command the child could move his ; 


days traved by Benedict® in his studies of retro- eyes about in all directions. There was no swelling ‘ 
hild }pylbar neuritis. Certainly there is more than of the lids. The conjunctivas were clear and not 
saad coincidence in the fact that retro- congested. There was no evidence of discharge. 
ptt fyulbar neuritis terminates as multiple sclero-  ¢jear media, nervehead slightly elliptical vertically, 
eph- fis ( Benedict?) and that multiple sclerosis a distinct pallor of the nervehead, and a distinct loss 
of capillary color, without loss of substance. A thin, 
™ fesembles the postvaccinial encephalitis his hazy ‘aie blurred fine details in the physiologic { 
depression of the nervehead. The lamina cribrosa i: 
rtel § Benedict’s work seems further to be sub- was not seen. Both pigment and scleral rings were 
ions Ktantiated by Adler? in whose series of 100 Partially obscured. The most extraordinary picture 
4 was seen in the arteries which were reduced, 
practically throughout the fundus, to threads and ’ 
eat- Frarieties, 15 percent eventually were recog- apparently were carrying little, if any, blood. The ‘ 
| bis fhized as multiple sclerosis because of the veins were dark in color and were reduced in 
caliber throughout but, relative to the arteries, were 
engorged. No pulsation was seen. No marked in- : 
port Ithat certain types of encephalomyelitis rep- crease of opaqueness was seen along the course of 
eto fresent the acute stage of a process which the vessels. The entire retina showed definite loss 
‘ of transparency not associated with hemorrhage or i 
ny. exudation. In the macular area the foveal reflex 
itis multiple sclerosis. appeared a deep red, somewhat diffuse, through a 
with} Parker Heath,” in reporting upon a case more exaggerated overlying nontransparent retina. 
The left eye presented essentially the same picture. 
i measles encephalitis, described an oph- fy both eyes appearances closely resembled bilateral 
d in thalmoscopic picture resembling embolism of | embolism of the central arteries. 
ions Ithe central retinal arterv. Because of the im- Ophthalmoscopic examinations were made at in- 
i tervals several times a day and showed but little 
change during the first week. At the end of a week 


topathologically (Putnam?*). 


inal fases diagnosed as acute encephalitis of all 


nent Fecurrence of attacks. Putnam has stated 


tely lve know in its chronic relapsing stage as 


ther portance of this case I am repeating the re- 


Cast Eport in detail. there was some persistent increase in the diameter i 
dro- of the arteries. The retina by this time was more 
the [Report or HEATII’S CASE opaque and seemed more edematous. Blood vessels 


were more obscured as though suspended in a less 
Clinical history. J. P., a boy of Italian parentage, transparent or translucent medium. 
ous. faged 6 years, was brought to Harper Hospital, April Treatment. On the 7th day the patient’s eyes i 
Fa 9, 1930. The following history was obtained from responded to light stimuli for a short interval. There ‘ 
the parents and the child’s physician. The family Was no increase in the caliber of the retinal arteries 
history was not important other than that there following inhalation of amyl nitrite. Heavy sweat- 
had been exposure to measles. The patient was a ing from heating with an electric blanket produced 
sec- frst child, normally born after an uncomplicated — slight temporary enlargement of the caliber of some 
pregnancy. The child had been breast fed and there of the arteries. The same phenomenon was observed 
had not been any serious sickness before the present following foreign-protein injections, typhoid vac- 
pic: attack. He had been an average child in all respects cine given intravenously in sufficient amounts to 
> an gwith good general health. cause a temperature of 103°F. Considerable appre- 
ch Present illness. Measles had begun 11 days prior hension was felt that the long-continued anemia 
nic toadmission with the typical onset. There had been would cause neuritis and permanent loss of sight. 
en-§2 rash and later convalescence. The temperature Course. At the end of the first week in the Hos- iF 
had not been high and on the 11th day he had _ pital, it was noted that, on the nervehead of the 1 
h arisen alert, happy, and able to see. At noon, with- left eye, there were two small capillary hemor- 
the ut complaint, it was noted that he groped about rhages and in the macular region were short lines 
‘on- fina confused manner. He also appeared indifferent and diffuse dots arranged in a regular manner, 
rac-f his surroundings. The father established to his neither radiating from nor tangential to the macula. 
own satisfaction that the boy was blind. He was These lines did not coalesce and increased in width. 


‘inal 


ritis 


TOME nt to the Hospital and was seen the same after- In the periphery were noted similar lines which f 
rms mon, the 11th day following his initial measles looked like short, fuzzy, wool yarns of lighter gray 

attack. color than the surrounding nontransparent retina. 
=n Eye examination. The eyes were noted to have a On the 10th day, the child suddenly announced 


“f%mewhat irregular motion, attracted toward that he could see. Tests with objects bore this out. 
nd’s sunds, not influenced by light. There was some The fundi showed more filling of the arteries. 

of § ‘issociation of the eye movements. Pupils were un- From this time on there were irregular but steady 
ey qual and were varyingly dilated from two thirds increases in diameter of the arteries until on the 
BS Bio nearly maximum. The dilation varied in each 23rd day, when he was discharged, they were nearly 
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normal in caliber. The nerveheads still appeared 
pale. (This persisted for many months.) With 
restoration of vision and increase in the diameter 
of the arteries, the edema in the retina or loss of 
transparency disappeared. 

At the end of 6 months it was noted that the 
arteries and veins were nearly normal in caliber 
and the retinas were transparent. Exceptions con- 
sisted of fine pigment somewhat lineally arranged 
in the macula and irregularly disposed, and definite, 
fine, pigment tracery throughout the extreme pe- 
riphery as viewed with the ophthalmoscope. 

Unfortunately, it was not practicable to make 
visual-field studies because of the patient’s inability 
to codperate. On March 16, 1931, the child’s vision 
was 6/7, uncorrected, in each eye, and with a minor 
correction for astigmatism and far-sightedness it 
was improved to 6/6. 


CoMMENT 


Since the pathology of measles and post- 
vaccinial encephalitis have been shown to 
be identical, it may be assumed that the 
histopathologic picture, found in Von Her- 
renschwand’s second case, could possibly 
produce a variation of the fundus picture 
seen in Heath’s case. Heath’s patient re- 
vealed an eye condition which was bilateral, 
edematous, transitory, reversible, and, in 
several other features, characteristic and 
unquestionably allergic. The fundus picture 
may have been modified by the pressure ex- 
erted by fluid in the tissue spaces. The ar- 
terial thinning was related to this extra- 
arterial pressure; whereas, the intra-arterial 
pressure likewise was unusually low, for the 
systemic diastolic blood pressure was re- 
ported as 40 mm. Hg, or even lower. 

Heath, who stated, “it is very unlikely 
that an opportunity will ever arise for an 
anatomical study of a similar case,” prob- 
ably would be very interested in the post- 
mortem report of Von Herrenschwand’s 
Case 2. Although Heath does not claim an al- 
lergic basis for his case, it would appear that, 
in stressing the localized edema as the domi- 
nant symptom, he points toward just such 
a concept. 

Furthermore, it would appear that the 
acute retinal edema and other vascular 
changes in the retina in Heath’s case and 
the retrobulbar picture in Von Herren- 


schwand’s case may be similar in nature ty 
the acute perivascular pathology of enceph. 
alitis if we make proper anatomic alloy. 
ances, 

In 1935, Redslob’? reported a case of 
spasm of the central retinal artery (bilat. 
eral), which appeared suddenly one day af. 
ter vaccination in a 14-monih-old child. The 
child was blind for 6 weeks. The eyeground; 


In Ophthalmologica, 1947, Redslob te. 
ported a follow up of this case. He stated 
that with vasodilators and arsenical therapy 
the child regained normal vision after 3 
months. He noted that, although normd 
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vision returned, the nerveheads remained 
pale, the arteries appeared contracted, and 
there was a general pallor of the fundus 
which caused him to suspect that the cho 
roidal vessels might have been involved 
originally. 

After the war Redslob met the mother 
of the patient, now aged 12 years, and he was 
told that the child had difficulty seeing at 
night. When examined in March, 1946, the 
patient was found to have a typical pigmen- 
tary retinal degeneration with tubular fields. 
(Redslob reported this case under a group 
of pigmentary retinal degenerations in which 
he listed the many causes of this degenera- 
tion. ) 

In this article Redslob referred to a case 
reported by Franceschetti,® whose patient 
developed an optic neuritis 10 days after 
vaccination. Later a typical pigmentary 
retinal degeneration appeared. Redslob be- 
lieves that vaccination precipitates the vas- 
cular spasm which in turn produces the pig- 
mentary retinal degeneration. (He ruled out 
all hereditary factors. ) 

A case reported by Hoffman™ is of un- 
usual interest in that a condition of retinal 
venous thrombosis following reaction to vac- 
cine was described. The 21-year-old soldier 
was given stimulating injections of typhus 
and triple typhoid and at the same time was 
vaccinated with the vaccinia virus, the test 
being recorded as “immune.” This patient 
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ad had previous inoculations but in no in- 
stance was there any reaction to any of the 
injections. The past history was reported as 
being negative. 

Two days after the inoculations the left 
kye became involved, the vitreous appearing 
turbid. A periphlebitis and venous throm- 
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Group A Keratitis 
Group B ———— Chorioretinitis 
Group C Central serous retinopathy 
Group D ———— Thrombophlebitis and throm- 
boses 
Group E Panophthalmitis 
Group F Isolated muscle palsies 
Group A—KERATITIS 
CASE 1 


bosis subsequently ensued. Sheathings, hem- 
brrhage, and exudate developed in rapid 
succession. The author described this process 
hs an acute endophlebitis followed by throm- 
bosis. Later, optic neuritis and papillary 
bdema developed. 

Hoffman summarized this case “as an un- 
flommon occurrence of retinal periphlebitis 
nd progressive thrombosis in a young adult 
following stimulating doses of vaccines with 
ssociated anaphylactoid reaction.” He noted 
reas of periphlebitis at the venous bifurca- 
ions and at arteriovenous crossings. 

These findings throw some light upon the 
nature of the postvaccinial process and its 
tirculatory disturbances. Hoffman also men- 
tioned sheathing of the vessels which cor- 
responds to the perivascular cerebral dis- 
turbance and may be remotely related to 
Rucker’s** sheathing in multiple sclerosis. 
The therapeutic use of intravenous hista- 
fie as advocated by Horton would seem to 
be applicable to this condition. 

Duke-Elder* mentioned a case of meta- 
static ophthalmia following vaccination and 
progressing to enucleation. This case was 
reported by Saltini?® in 1894. Duke-Elder 


flo states that in the prevaccination days, 
-Jiitis and choroiditis was not an uncommon 
‘fomplication of smallpox, occurring in ap- 


proximately 15 percent of the cases. The 
ype of uveitis was mild in character and 
isually appeared upon the 8th to 12th day. 
These attacks may leave characteristic post- 
wriolar atrophic areas in the iris frequently 


msdiagnosed as vitiligo. 


CASE REPORTS 


The following case reports may be 
srouped under these headings: 


History. The patient, aged 30 years, had served 
in the Armed Forces for slightly over four years. 
The onset of the acute episode of his illness oc- 
curred on March 13, 1945, one hour after the noon- 
day meal which consisted of pork, vegetables, bread, 
butter, coffee, and canned fruit. The initial symptom 
was nausea which was followed shortly by wretch- 
ing and then by vomiting of projectile character. 

After the vomiting had ceased, the patient noticed 
a persistent, dull nuchal headache which, although 
it remained unchanged, did not keep him from work 
during the afternoon. There was no chill, dizziness, 
or fever at this time. 

The patient slept well that night but, upon 
awakening the next morning, he was aware of a 
severe dizziness that made the bed seem to turn 
about in circles. In a few hours this improved so 
that he was able to report to work at the usual time. 

Again, following the noonday meal which was 
eaten sparingly, the symptoms of the previous day 
recurred together with an oppressive tightness about 
the neck and the earlier acute dizziness. The patient 
returned to his house where he spent a quiet and 
comfortable night. On this second day there was no 
recurrence of the headache. 

Upon arising on March 15th the patient was still 
acutely dizzy and somewhat faint. He was admitted 
via ambulance to the hospital where, except for 
mild retching, the only obvious symptom for the 
first week was a persistence of the dizziness, more 
pronounced when the patient was erect. At no time 
was the temperature abnormal. 

Past history. The patient had had several virus 
diseases—mumps, measles, scarlet fever, and chicken 
pox—all without any serious sequelae. He had had 
several mild attacks of herpes labialis. He had 
never been hospitalized and had never been ill for 
longer than 3 days. He had a mild sinusitis and, 
during the past three months, had had frequent 
colds. 

No history of sensitivity to plants or to sera 
was forthcoming. The patient had had many “shots” 
during his military career but none had been fol- 
lowed by any disturbing symptoms; in fact he 
seemed to suffer less locally following an injection 
than any of his companions. On March 6th the 
patient was vaccinated with vaccinia virus and given 
a stimulating dose of triple typhoid. There was no 
systemic or local reaction to the vaccination or the 
typhoid injection and the incident had been for- 
gotten completely. 

Physical examination. Upon admission the physi- 
cal examination was reported as being absolutely 
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negative. The temperature was 98°F.; blood pres- 
sure, 114/86 mm. Hg.; pulse rate, 86. There were 
no positive neurologic signs and no physical findings 
other than the acute vertigo. The urine examination 
was negative. 

A blood count showed a leukocytic count of 
11,700 of which 72 percent were polymorphs and 
28 percent were lymphocytes. Several subsequent 
blood counts showed an 8,000 to 15,000 leukocytic 
variance and maintenance of the first-reported per- 
centage for the differential count. 

Routine tests for syphilis, undulant fever, and 
tularemia were reported as negative. No spinal fluid 
studies were made until 10 days after the onset of 
the illness at which time the report was: Pressure, 
normal; cell count, 0; colloidal gold curve, 0....0; 
globulin, no increase; total protein, 22 mm.; Was- 
sermann, negative. 

X-ray studies. X-ray studies of the skull and the 
chest were reported as negative. Because of the per- 
sistence of the vertigo without associated symptoms 
otologic and neuropsychiatric consultation was 
sought. 

Neurologic examination. The neuropsychiatric 
consultation is included in its entirety because it 
presents many interesting sidelights. This examina- 
tion was performed and recorded one week after 
admission. 

“The neurologic examination is entirely negative. 
There is no nystagmus or ataxia. There are no 
abnormal reflexes. The cranial nerves are normal. 
The fundi are normal. The history and physical 
findings do not speak for an expanding intracranial 
lesion. 

“This 30-year-old patient has been married about 
four years. No children have been born. He is a 
lawyer by formal training and has been a member 
of the bar in his home state for several years. 
Following his induction into the army in February, 
1941, he took basic training and upon its completion 
was assigned by reason of his previous training to 
a legal type of work in division headquarters. 

“After several months at this type of work he 
applied for officers candidate school from which he 
was eliminated after 11 weeks because of ‘lack of 
leadership in combat.’ He was given the opportunity 
of remaining as an enlisted man at the same camp 
headquarters where he continued to work in several 
capacities requiring legal training and eventually 
he was given his present rank as warrant officer. 

“Upon returning from officially granted leave on 
February 25, 1945, he learned that he had been 
relieved of his assignment and had been placed 
upon an available list expecting orders for duty 
elsewhere, possibly an overseas assignment. 

“For the past three months he had been feeling 
generally weak, tired, and exhausted. He had al- 
ways been a passive individual. He maintains a 
definite feeling of inadequacy because there have 
been no children in the marriage. His legal ambi- 
tions are of a passive type and he admits that he 
never pictured himself as a successful ‘trial’ lawyer. 
While at officers candidate school, he found the 


physical program quite difficult to carry throug, 
and upon many occasions he was forced to ‘fj 
out.’ 

“This officer appears to be a passive neurasthenic 
individual. In the service he failed to gain a com. 
mission because of lack of physical performang 
and leadership of men in a combat type of duty 
He was given a form of work following this failure 
which was technically and psychologically very a. 
ceptable to him. As a result of his work he gained 
a warrant officer’s status which to him was yer 
gratifying. 

“While on leave, he was, without previously being 
informed, relieved of his command and placed up 
an available list. He took this in a normal manner 
consciously, and reacted with, ‘Well a soldier js 
never put.’ 

“Psychologically, however, this was a serious 
failure upon his part. With this news there was 
the threat of combat theatre duty and separation 
from his wife upon whom he depended a great deal 
emotionally. He reacted to the situation in the only 
manner he is capable of, namely, an acute episode 
of hysteria. His neurasthenic features have existed 
for many years and manifested themselves early 
in his military career. 

“Diagnosis: Psychoneurosis and Neurasthenia.” 

Ear, nose, and throat consultations and studies 
were of indeterminate value. Upon rechecking the 
patient’s history, it was learned that two years 
earlier the patient had had an episode of buzzing 
in his ears following diving. This buzzing had 
lasted only two days. As far as the patient could 
tell, this condition had entirely disappeared. 

One week after the onset of the acute vertigo, the 
patient complained of auditory disturbances of 
transient character. He described these as two dis- 
tinct entities; one was of the “cockleshell variety,’ 
the other resembled the hum of an “undialed tele- 
phone.” 

The otologist reported the results of his audio- 
metric and labyrinthine studies as being unreliable, 
transitory, indeterminate, and contrary to expect 
tion. 

“Three separate cold water tests were performed 
in the first two weeks and in each the patient did 
not respond normally. Using cutaneous douching 
for two minutes failed to bring on any of the nor- 
mal signs of an active labyrinth such as nystagmus 
nausea, vomiting, vertigo, or past pointing.” 

The deafness from the appearance of the audio- 
gram was regarded as a mixed type of nerve deai- 
ness rather than plain nerve deafness. 

Ocular manifestations appeared about the first o! 
April and were quite mild at the onset. The right 
eye was involved first. There was no pain and m 
secretion. There was a mild conjunctival injection 
and a very slight sensitivity to light. 

Following the instillation of a mild astringent (14 
percent zinc sulfate) the eye seemed to improve 
and remained comfortable for about 10 days 2 
which time there was a recurrence of similar but 
more severe symptoms. 
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Eve examination. Examination at this time dis- 
closed a very mild aqueous flare, some increased 
thickening of the cornea with several folds in 
Descemet’s membrane, and many “craters” visible 
in the zone of specular reflection. There were also 
several small foci of increased corneal opacification 
located in the stroma. 

At various places the limbal vessels were begin- 
ning to push into the corneal substance super- 
ficially. Under atropine locally and typhoid therapy 
intravenously (a series of 7 injections was given), 
the right eye gradually cleared up after three weeks 
but, by this time, a similar picture was developing 
in the left eye. 

Attacks continued to shift from one eye to the 
other. Each attack lasted about one week and 
cleared completely, leaving no sequelae. The ocular 
attacks appeared unrelated to any other systemic 
manifestation. 

During one phase, sulfathiazole was used system- 
ically without any apparent benefit other than to 
inform the department that the patient was sensi- 
tive to that drug. Penicillin therapy was also in- 
stituted, with the same unencouraging response. 

Course. Throughout the course of the ocular 
illness, familiarity with the events leading up to the 
patient’s hospitalization, the neuropsychiatric report, 
and the absence of conjunctival secretion even when 
a definite keratitis existed made it difficult to keep 
from suspecting a form of malingering. 


Case 2 

History. J. S., a 30-year-old accountant, recently 
discharged from the U. S. Marine Corps, was vac- 
cinated for the third time on April 20, 1947. While 
in service, he had never suffered any local or sys- 
temic reaction following any of the “shots.” Just 
before vaccination, his physical condition had been 
reported as excellent. There was no unusual reaction 
to the present vaccination; no sense of discomfort, 
fever, malaise, or fatigue. 

Nine days after vacination, while the patient was 
watching a ball game, he noted a sudden severe 
sharp pain in the right eye. The pain and discomfort 
were suffciently intense to cause the patient to leave 
the game. 

The next morning he consulted an ophthalmolo- 
gist who removed a foreign body from his right cor- 
nea. He was told that he would be well in a day or 
two. The patient emphatically stated that there was 
no slitlamp examination. The eye appeared to im- 
prove for 24 hours but symptoms recurred after 48 
hours and seemed to be much more intense than at 
the onset. 

Ocular examination. Upon initial examination, 15 
days after vaccination, I noted a mild photophobia, 
some epiphora, and a faint ciliary injection of the 
tight eye. 

A girdle of small gray, round infiltrates encircled 
the cornea. These were located about 1 mm. within 
the limbus and numbered 14 lesions. Each lesion 
Was approximately 0.5 mm. in diameter and oval 
in shape. They were located in the anterior third 


of the cornea and did not stain with fluorescein, The 
lesions at the upper limbus appeared to be located 
just beyond a leash of blood vessels. 

The patient was given atropine, compresses, vaso- 
dilators, and kept under close observation. In about 
one weck the small infiltrates thinned out and be- 
came much flatter and of wider diameter. The 
patient was kept under observation for a period of 
6 months. There were some exacerbations and some 
moments of marked discomfort, but the overall 
picture was one of gradual improvement. 


CASE 3 

History. Mr. J. K., aged 37 years, was first seen 
at Camp Lee, Virginia, in the autumn of 1944 
because of a severe herpetic keratitis of the left 
eye. This was his third attack. 

The lesions responded very slowly. Only after 10 
weeks of hospitalization was improvement suffici- 
ently permanent for the patient to be discharged 
and returned to duty. 

He remained entirely free of eye symptoms until 
two weeks after vaccination in May, 1947, at which 
time the left eye became severely inflamed and very 
painful. 

Ocular examination. Examination showed that the 
cornea was increased at least twofold in thickness, 
with a general overall grayness involving almost 
its entire surface. The conjunctiva was intensely 
reddened from the corneal margin to the periphery. 
There were a great many folds in Descemet’s mem- 
brane. 

The slitlamp beam showed a picture much like 
a section through a washboard. One vessel ran well 
into the substance of the cornea, starting at the 9- 
o'clock position and located in the deep corneal 
layers. At the onset, the activity seemed restricted 
to the corneal substance just beyond this new 
vessel. There was some disturbance in the aqueous. 
During the acute period the iris could not be seen. 

Within the substance of the cornea there were 
several small infiltrates which were spindle-shaped 
in cross-section. Photophobia and lacrimation were 
intense. The red reflex of the fundus could not be 
obtained at this stage. 


Grourp B—CHorIorETINITIS 
CASE 4 
History. Miss P., aged 23 years, was vaccinated 
on May 18th. On May 30th, she noticed several 
large opacities before her left eye which became 
much more pronounced in the bright sunlight or 
when she looked at a white background. 
At first there was only a slight blur but, within 
3 days, vision was reduced to counting of fingers. 
The patient was hospitalized at the Newark Eye 
and Ear Infirmary, where all routine studies proved 
to be negative. This included Wassermann, urine, 
and Mantoux (1:1,000,000 to 1:10,000 dilution) 
tests, sinus studies, and X-ray studies of the chest. 
Past history revealed chicken pox, measles, and 
whooping cough—all before the age of 5 years and 
all mild in character. There were no complications 
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following these illnesses. The patient had never had 
any serious diseases; this hospitalization was her 
first. She had never had any indications of allergic 
reactions, and there was no family history of al- 
lergy. She was first vaccinated at the age of one 
year, with a normal response. 

Eye examination disclosed vision of fingers only 


‘ in the left eye. The pupil was widely dilated. There 


were many keratic precipitates of greasy character 
throughout the corneal structure, fairly large and 
widely dispersed. 

The vitreous contained many large grayish opaci- 
ties, some globular in shape, others resembling large 
strands. These vitreous opacities were especially 
thick in the region of, or just anterior to, a large, 
yellowish gray choroiditic patch which was about 
3 disc diameters in size. This exudate was quite 
recent with edges still not healed and still non- 
pigmented. 

Although it was difficult to see through the turbid 
vitreous, particularly in this region, an old choroidi- 
tic patch could be seen just a little beyond this 
lesion. It was heavily pigmented and completely 
healed, and was located in the upper nasal field. 
The disc appeared normal, although it could not be 
seen too clearly. 


CAsE 5 

History. Mrs. R., aged 29 years, was moderately 
myopic. She had had annual refractions by a well- 
known ophthalmologist. Vision had always been 
normal with glasses. Physical examination, after 
the birth of her second child and three months 
before the onset of her present eye complaint, indi- 
cated no abnormalities. 

About 20 days after an uneventful revaccination, 
the patient complained of small spots in front of 
her left eye that gradually became more pronounced 
until, in about 3 days, vision was limited to finger 
counting at 4 feet. 

Ocular examination, The left eye had a charac- 
teristic severe chorioretinitis with many large and 
small keratic precipitates, a very turbid vitreous, 
and a large choroiditic patch, of recent origin and 
extremely exudative, in the upper nasal quadrant. 
A small hemorrhage was present nearby. Near this 
new lesion were several smaller, old, pigmented 
choroiditic patches all crowded along the path of 
the same blood vessel. 

Under atropine, compresses, vasodilators, and 
rest, no appreciable improvement was noted during 
the next several weeks. 

The systemic investigation showed no etiologic 
factor. The following laboratory studies were nor- 
mal: Blood count, sedimentation rate, and chem- 
istry, urinalysis, Mantoux test (1:1000 dilution), 
Wassermann and Kahn test, and chest X-ray studies. 


CASE 6 

History. Miss F.; aged 37 years, injured her 
right eye at the age of 5 years, with a resultant 
corneal scar, anterior synechia, and oval pupil. 
Corrected vision in this eye was 20/50. 


At the age of 20 years, she developed a choroid). 
tis involving the left macula. The history indicate 
that there was a positive response to the Mantoyy 
test. Then followed a period of desensitization, anj 
the patient remained symptom free for 15 years 
Vision in the left eye was reduced to and remaine; 
at 20/200. 

About three weeks after vaccination in the spring 
of 1947, the patient noticed an increased visu)! 
disturbance in her left eye along with many opaci. 
ties seen as small round spots when looking int, 
bright light. A few days later she was examine; 
by an ophthalmologist who informed her that she 
now had evidence of a recurrent chorioretinitis jp. 
volving the macular region. 

Further questioning about the period following 
vaccination revealed that her ocular discomfort 
started 2 weeks after vaccination. The chorioretinj- 
tis responded slowly. 

Physical and laboratory investigations failed tp 
disclose any systemic abnormality. Examination 6 
months after onset showed no activity of the macu- 
lar lesion which was completely encircled by a ring 
of pigmentation. 


CASE 7 


History. When seen 10 days after typhoid and 
vaccinia inoculations, the patient said that blurred 
vision had appeared 7 days after the inoculations. 
He presented an acute choroiditis with evidence of 
several older choroiditic patches along the same 
vessel. He had had several previous vaccinations 
while in the army but had never been aware of any 
discomfort, systemic or ocular, following vaccina- 
tion. The medical “work up” revealed no systemic 
abnormality. The acute choroiditis gradually healed 
and after several weeks became completely pig- 
mented. 


Group C—CENTRAL SEROUS RETINOPATHY 


CASE 8 


History. Mr. M. C., a 38-year-old radio mechanic, 
considered himself to be in good health. He had 
had no physical ailments for several years. There 
was no history of allergy, either immediate or 
remote, no history of vasoneurosis, nervous tension, 
or other features associated with vasospasm. The 
patient did not smoke. 

Upon awakening 3 days after being vaccinated, 
the patient observed a spot in front of his left eye, 
most noticeable when he gazed at a white back- 
ground. 

Examination revealed a characteristic central 
serous retinitis. Physical examination, including 
blood-pressure studies, was normal. The lesion 
cleared completely in 3 weeks. There was a char- 
acteristic central scotoma. 


CASE 9 


History. J. G., a jeweler, aged 38 years, de- 
veloped a spot before his left eye 10 days after 
vaccination. Vision was only slightly impaired s0 
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that he paid little attention to this impediment 
except when he attempted to use his jeweler’s loupe, 
at which time he became aware of his inability to 
see the object at which he was gazing unless his 
fixation became eccentric. 

When examined 3 weeks after vaccination, he 
was found to have a typical central serous retinitis 
which cleared in 3 weeks. This patient had a mild 
hypertension. He had been under observation for 
12 years and had never had any previous ocular 
condition of this nature. 


Group D—-THROMBOPHLEBITIS AND THROMBOSES 


Case 10 

History. E. N., a 21-year-old Negro soldier, was 
vaccinated and given triple typhoid injections simul- 
taneously. Blurred vision gradually appeared in the 
right eye until at the initial examination, 10 days 
after vaccination, vision was reduced to hand move- 
ments at 3 feet. 

Ophthalmoscopic studies disclosed a thrombosis 
of the central retinal vein of typical water-spout 
appearance. The fundus was a striking yellowish 
color. At arteriovenous crossings and at venous 
bifurcations, there appeared to be a strange con- 
nective-tissue prominence that suggested a_peri- 
vascular strangulation. 

The hemorrhagic appearance progressed and, 
after 2 weeks, the ocular picture suggested a super- 
imposed arterial obstruction. Secondary glaucoma 
developed after 6 weeks. 


Case 11 

History. M. H., a 24-year-old man, was appar- 
netly in excellent health at the time he was re- 
vaccinated against smallpox. Upon awakening 21 
days after vaccination, he noted blurred vision more 
apparent in the right than in the left eye. 

Since he was unable to continue his clerical work, 
he consulted an ophthalmologist who found the 
patient’s vision to be 20/50 in the right eye and 
20/40 in the left. 

Ocular examination. There was a mild bilateral 
macular edema and the suggestion of a generalized 
perivascular bifurcational constriction. The eye be- 
came worse in the next 3 days. When examined 
on the 24th postvaccinial day, vision was 20/70 in 
each eye. At this time the macular edema and 
perivascular involvement were quite pronounced. 

Under vasodilators, atropine, and rest, there was 
gradual disappearance of the edema and return of 
Vision to normal. Etiologic investigation revealed 
nothing abnormal. 


Group E—PANOPHTHALMITIS 

Case 12 

History. J. W., a 28-year-old soldier, was vac- 
‘inated and given triple typhoid injections 4 days 
after he was inducted into the army. His past his- 
ory was entirely negative. There was no allergic 
background. There had been no previous hospitali- 
zations and no history of any serious illnesses. 

On the 7th day after inoculation, the patient's 


arm became markedly swollen. Chills, headache, 
vomiting, and a temperature of 104.6° F. developed. 
The patient was hospitalized on the 8th day. The 
temperature fell to 101° F. on the 10th day, but 
at this time the patient complained of pain, redness, 
and blurred vision in his left eye. 

Ocular examination. The next day the left eye 
disclosed a very severe iritis characterized by a 
plastic gelatinous deposit in the anterior chamber. 
The usual therapy was ordered but, within 48 
hours, the eye became much worse. The entire 
chamber was filled with a yellowish mass. 

A paracentesis was performed. Culture of the 
aqueous proved to be sterile. In 5 days light per- 
ception was lost. At the end of 6 weeks, the blind 
eye had become quiescent. 


Group F—ISOLATED MUSCLE PALSIES 


In this group several cases of isolated muscle 
palsies were observed, all coming on 7 to 10 days 
after vaccination. In all cases, the muscle disturb- 
ance disappeared completely after 3 or 4 weeks. 


CONCLUSIONS 


1. An attempt has been made to classify 
the ocular complications which may follow 
vaccination into two groups: 

A. The direct, primary self-inoculation 
from contact with a pustuie and lead- 
ing to the production of a modified 
vaccination upon the lid or cornea. 

B. The indirect, delayed, secondary ocu- 
lar complication, arising through a 
vascular channel with the production 
of a variety of ocular lesions but fol- 
lowing a very definite and constant in- 
cubation period. 

2. An attempt has been made to show that 
this secondary type of lesion closely re- 
sembles the encephalitic type of postvaccinal 
complication in which the specific pathologic 
picture of perivascular myelinoclasis is 
likened to the vascular and perivascular ocu- 
lar disturbance. 

3. An effort has been made to point out 
that, in this postvaccinal ocular syndrome, 
there is no specific lesion. The lesion in- 
volves a highly vascular structure in every 
instance. A previously traumatized or a 
previously sensitized site is usually selected. 
However, it can be shown that it is the 
vascular portion of this site which partakes 
of the pathologic reaction. 
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That this may be true even in the avascu- 
lar cornea is shown by the work of Rich and 
Follis?? who attempted to study allergic phe- 
nomena in a vascular tissue and concluded 
that sensitization occurs at the capillaries 
of the corneal limbus and not in corneal 
tissue proper. 

They showed that, in animals previously 
sensitized, serum subsequently injected into 
the cornea produced inflammatory changes 
at the limbus; however, if one eye had an 
artificially vascularized cornea, the serum 
placed into the cornea of a sensitized animal 
produced a hemorrhagic area within the cor- 
neal stroma itself. 

There is no cardinal group of symptoms 


for this ocular syndrome. As in postvaccinal 


encephalitis, the variety of the signs and 
symptoms and the very definite incubation 
period—namely, 10 to 12 days—are the im- 
portant diagnostic elements. 

5. From these case reports, it is not dif- 
ficult to assume that the eye may be the mir- 
ror in which allergic cerebral pathologic 
conditions, encountered in the postexanthe- 
matous encephalitic state may actually be 
visualized. Indeed, the sequence of events 
described in the venous thrombosis of the 
retina is not unlike the pathologic picture 
portrayed by Ferraro® in the studies of post- 
vaccinal encephalitis. 

In each case, there can be shown a very 
definite incubation period, followed by a 


variable shock reaction, and not infrequently 
including a previously injured or sensitized 
area. The edematous outpourings in the 
fundi, with perivenous infiltration, perivas. 
culitis (sheathing) thrombus formation, en- 
dophlebitic phenomenon, neuritis, hemor- 
rhage, and occlusion are extremely like the 
acute perivascular myelinoclasis in the post- 
vaccinial encephalitic state. In mild instances, 
this may be reversible. 

6. Since postvaccinial encephalitis is q 
comparatively new disease, first described 
23 years ago, it is not difficult to understand 
the infrequency of observation of this post- 
vaccinial ocular syndrome. Its recognition 
by ophthalmologists and its publication will 
indirectly aid in warning against indis- 
criminate mass vaccination not only of the 
vaccinia virus but also of other virus vac- 
cines. 

7. From the ophthalmic point of view, it 
is important to keep this syndrome in mind 
since the introduction of therapeutic sera 
may be of definite harm. The efficacy of 
foreign-protein therapy or the introduction 
of other viruses at the height of an altered 
blood state should be questioned. 

8. An etiologic suggestion is offered for 
the new syndrome of “nonsyphilitic inter- 
stitial keratitis and vestibulo-auditory symp 
toms” as described by David Cogan.* 


692 High Street (2). 
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THE FOGGING METHOD OF REFRACTION* 


A COMPARATIVE ANALYSIS 


James MILes O’Brien, M.D. 
Bridgeport, Connecticut 
AND 
Rospert E. Bannon, B.S. 
New York 


INTRODUCTION 


There are many conflicting opinions’ con- 
cerning the value and application of the 
fogging method of refraction. Most of those 
who have expressed opinions have not pre- 
sented data to support their beliefs. There- 
fore, this report of the refractive results 
obtained on 500 cases examined with and 
without cycloplegics should contribute to the 
factual knowledge on refractive procedures 
and provide a better basis for evaluation. At 
the outset, it should be mentioned that the 
purpose of this survey has been to present 
and discuss the data obtained, rather than 
intimate that a certain technique is the final 
answer to all refractive problems. 


PROCEDURE 


In obtaining the material for analysis, 
500 cases were examined for refraction 
by both the fogging method and by the 
use of a cycloplegic. The patients were of 


*The data included in this paper were obtained 
from the Clinical Division of the Dartmouth Eye 
Institute, Hanover, New Hampshire, when the 
authors were staff members at that institution. 


the class who usually consult private prac- 
titioners; that is, they were not clinic pa- 
tients. 

Cycloplegics were used when the age, 
symptoms, and other characteristics indi- 
cated that some additional information 
might be provided relative to the patients’ 
visual problems. Both atropine and homat- 
ropine were used depending upon the age 
of the subject; those under 10 years of age 
were given atropine and older patients were 
given homatropine in conjunction with pare- 
drine. Atropine sulfate (1 percent) was 
used routinely in cases under 10 years of 
age. The drug was administered for three 
days, 1 drop in each eye 3 times daily and 
1 additional drop in each eye on the morn- 
ing of the fourth day. The patient was 
refracted upon the fourth day. 

Homatropine hydrobromide (5 percent) 
combined with paredrine (1 percent) was 
used for the older patients. The drugs were 
administered at 3-minute intervals; first one 
drop of homatropine, then a drop of pare- 
drine, then a second drop of homatropine. 
The extent of the cycloplegia was judged by 
the residual accommodative ability of the 
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subject. The patient was refracted one 
hour after administering the last drop and 
if more than two diopters of accommoda- 
tion remained, further cycloplegic was given. 

With regard to the cycloplegic findings, 
the correction which gave the maximum 
visual acuity was taken as the cycloplegic 
result to be compared to the noncycloplegic 
correction. The data then, represent a direct 
comparison between the two methods of 
refraction as obtained from 1,000 eyes sub- 
jected to both types of measurement. 

The findings have been studied from four 
main aspects as follows: (1) The changes 
noted in the spherical findings; (2) the 
changes noted in the cylindrical findings (as- 
tigmatic changes); (3) the changes as in- 
fluenced by the various types of refractive 
errors dealt with; (4) the changes as in- 
fluenced by the subject’s age. Each aspect 
will be discussed individually. 


TECH NIQUE 


CYCLOPLEGIC CASES 


It is pertinent at this point to outline the 
type of refractive technique employed in 
this survey. Concerning the cycloplegic 
cases, the refractive method differs in no 
essential manner from the accepted prin- 
ciples presently used by most clinicians. One 
point is worth noting, however, and that is 
the testing of the patient for residual ac- 
commodation following the use of a cyclo- 
plegic. An accommodative ability of greater 
than 11% diopters called for further use of 
the drug in order properly to relax the cili- 
ary muscle. 

In judging the amount of residual accom- 
modation present after proper time had 
been allowed for the action of the cyclo- 
plegia, two methods were routinely used— 
the near point as measured by the Prince 
rule, and the use of minus spheres while the 
patient fixated a target at a known distance. 

Obviously, if the refractionist uses cyclo- 
plegics to eliminate accommodative ability 
in order to measure the so-called static error 


of refraction, it behooves him to measure 
the effectivity of the drug employed.” Other- 
wise the drug is being used as a mydriatic, 
which in itself is small cause for the use 
of a cycloplegic drug, that is, merely to ob- 
tain a large pupil for retinoscopic purposes, 

Having been assured then, of the proper 
effect of the cycloplegic, the patient was 
retinoscoped. The working distance used 
was 66 cm. and minus (negative) cylinders 
were used throughout. The most hyperopic 
or least myopic meridian was neutralized 
first, and then by means of minus cylinders 
the most myopic or least hyperopic meridian 
was neutralized. A slight overcorrection of 
hyperopia, or undercorrection of myopia, 
was obtained in both meridians by subtract- 
ing one diopter (plus 1.0D.) from the ret- 
inoscopic findings rather than the amount 
required for the retinoscopic distance em- 
ployed (plus 1.5D.). This allowed for at 
least one-half diopter more plus than re- 
quired by the retinoscopic measurement and 
enhanced the use of the astigmatic chart and 
dial.® 

Since the accommodative element had 
been removed sufficiently by the cycloplegia, 
the estimation of the astigmatic interval by 
means of these subjective tests was accom- 
plished in the same manner as if the patient 
was fogged. Care need only be taken that 
one does not undercorrect the hyperopia or 
overcorrect the myopia present as ascer- 
tained by the retinoscopic procedure. 

Having thus estimated the amount and 
axis of the astigmatism, the sphere which 
gave maximum visual acuity was then found 
and combined with the cylindrical measure- 
ment representing the final and basic cyclo- 
plegic measurement. It is this finding that 
forms the basis of the comparison herein 
studied. 


NONCYCLOPLEGIC ESTIMATION 

With regard to the routine followed in 
the noncycloplegic estimation, every effort 
was made to keep the procedure standard- 
ized, in order that the comparison could be 
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as free from individual error as possible. 
The procedure was as follows. 

Initially, an attempt was made to estimate 
roughly the error to be dealt with, either 
from the patient’s old correction, or from 
clinical findings evident upon further ex- 
amination. Therefore, when beginning the 
retinoscopic procedure as much previous 
information had been obtained as possible, 
and a fairly proximate idea of the general 
type of error at hand was possible in many 
instances. 

In retinoscoping the patient the most hy- 
peropic meridian was again first neutralized 
and then the opposite meridian checked with 
minus cylinders.** Enough spherical correc- 
tion was then left in the trial frame which 
gave a slight against movement in both 
meridians when retinoscoped. This. step 
combined with the addition of one diopter 
of minus rather than the 1% diopters re- 


quired for the retinoscopic distance of 66 


cm, insured an adequate fogged condition 
at this point. 

Next, the attention of the patient was di- 
rected to the astigmatic chart and dial and 
the astigmatism measured. The cross cylin- 
der was used routinely in checking both the 
axis and strength of the required cylinder. 
The routine was completed by finding the 
required sphere and the correction thus ob- 
tained formed the basis of the comparison 
in this analysis. . 

Care must be taken by the clinician to be 
fully aware of the principles, both optic and 
physiologic, involved in the proper use of 
these subjective tests.’ Should the fog be 
inadequate or the clinician unable to inter- 
pret the patient’s responses, the procedure 
will become at once confusing and the re- 


*It would be well at this point to mention the 
reasons for using minus cylinders. First, by using 
minus cylinders throughout both the retinoscopic 
and subjective portions of the examination, the 
duration and degree of the fog present is enhanced. 
Second, those changes taking place in the amount 
of the astigmatism present due to accommodation 
are kept to a minimum.‘ 


sults more so. Obviously, the interpretation 
of the phenomena as seen by the patient re- 
quires a certain degree of intelligence since 
the test is purely a subjective one. It is 
expedient then, that the patient either be 
old enough or have enough mental vigor 
to respond properly to the questions offered. 
In the event that these conditions cannot be 
properly fulfilled, objective rather than sub- 
jective measurements must be resorted to. 

In estimating the degree of fog present 
the use of a small sphere (either a 0.25 or 
a 0.37 diopter sphere) is frequently a valu- 
able aid. A minus sphere is used in conjunc- 
tion with a plus sphere and these spheres 
are placed in rapid succession before the 
eye being tested. In most instances, the pa- 
tient’s response will indicate the degree of 
fog present. If by quickly placing the minus 
sphere over the eye we get an increase in 
visual acuity of say one line and conversely 
by placing the plus sphere over the same 
eye we decrease the acuity by a line, the fog 
is usually satisfactory. 

This is important since the results ob- 
tained with the patient overfogged can be 
as confusing as when inadequately fogged. 
If the results do not follow this pattern, 
the sphere in the trial frame should be 
again checked for its accuracy. 


DISCUSSION OF THE DATA 
1. SPHERICAL CHANGES 


In Figure 1 may be seen a curve which 
represents the entire series plotted to show 
the amount and direction of the changes 
between the two methods. These changes 
are spherical changes only. Each individual 
circle represents a group of cases in which 
a change has been found. The percentage 
figure represents the number of cases show- 
ing a change. The abscissa‘ depicts the 
amount and direction of the observed 
changes. The zero represents no change be- 
tween the two findings. Those cases plotted 
to the left of the zero represent instances 
in which more plus or less minus was found 
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with the fogging method and those plotted 
to the right of the zero represent the num- 
ber of cases showing more plus or less minus 
with the cycloplegic measurement. 

It will be seen at once that the apex of 
the curve represents about 27.5 percent of 
the series. This means that 27.5 percent 
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Fig. 1 (O’Brien and Bannon). Amount of spheri- 
cal change found under cycloplegia. (All cases 
combined, 1,000 eyes.) 


of the cases examined showed differences 
between the two methods that are not clinic- 
ally measurable. In other words, the changes 
are less than one quarter of a diopter in 
either direction. However, if we take +0.50 
diopter as a comparative figure we find that 
almost 75 percent of the cases in the series 
show a similarity well within this measure. 

Further study of the curve indicates that 
of those cases showing a difference, the ma- 
jority of them lie to the right of the zero. 
This is the expected finding, since it would 
naturally be -supposed that the cycloplegic 
cases would reveal more plus as compared to 
the fogging estimation. 

The number of cases showing greater than 
0.50 diopter of hyperopia or less myopia 
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averages almost 24 percent. However, it js 
quite interesting to note the cases grouped 
to the left of the zero. These cases reveal 
less hyperopia and more minus when ex. 
amined under cycloplegia. They represent 
1.3 percent of the series and the changes 
found in this percentage were differences 
greater than 0.50 diopter. This phenomenon 
has been previously mentioned by Burdon- 
Cooper.® 


2. CYLINDRICAL CHANGES 


Figure 2. It will be noted that this curve 
is quite similar to the curve in Figure | 
which represents the spherical changes be- 
tween the two methods of refraction. How- 
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Fig. 2 (O’Brien and Bannon). Amount of cylin- 
drical change found under cycloplegia. (All cases 
combined, 1,000 eyes.) 


ever, inspection will further show that the 
changes, while following the same general 
pattern, are less pronounced than those in 
Figure 1. In this curve almost 85 percent 
of the cases show agreement within 0.25 
diopter in either direction. If we allow 0.50 
diopter in either direction as a unit of com- 
parison, then the percentage of cases show- 
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ing appreciable changes in any direction be- 
come clinically negligible. 

The disposition of the cases revealing dif- 
ference is also interesting in that the group- 
ing is placed evenly on either side of the 
zero marking, this being a slight change as 
compared to the curve seen in Figure 1. In 
plotting this curve, the most hyperopic mer- 
idian was used as the spherical component 
with the result that the astigmatism is rep- 
resented by minus cylinders. 


3. TYPE OF ERROR AND ITS INFLUENCE ON 
CHANGES FOUND 


Figure 3 illustrates the changes found 
between the cycloplegic and the fogging 
measurements as influenced by the type and 
degree of ametropia measured. Four sec- 
tions of the graph will be noted, and, start- 
ing with the top section, the curves represent 
errors of increasing degree. Thus, the top 
section represents those cases having errors 
of from emmetropia to 2 diopters. In all 
instances, the solid line represents the hyper- 
opic cases and the broken line the myopic 
cases. In this group, the myopic curve is 
similar to the overall curve as seen in Fig- 
ure 1, but the hyperopic curve reveals more 
cases placed to the right of the zero. The 
disposition of these cases to the right of 
the zero represents a small number of cases 
actually, but the trend is as would be ex- 
pected. 

The next section (below) represents er- 
rors of from 2 to 4 diopters. Here both 
curves are flatter and show a greater spread 
to the right of the center. The swing of the 
hyperopic curve to the right is well marked, 
but the number of cases actually involved 
is small when the percentage is checked. 
Also the total number of cases is much 
smaller than the top curve. 

The third section of the graph represents 
errors of from 4 to 6 diopters. The curves 
represent a total of some 75 eyes, so that the 
actual number of cases forming the curves 
is quite small compared to the top section. 


The bottom section represents errors 
greater than 6 diopters and, as would be 
expected, it was in this group that the 
widest discrepancies occurred. Also, the total 
number of eyes examined was the smallest, 
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Fig. 3 (O’Brien and Bannon). Influence of orig- 
inal error on differences found under cycloplegia. 


therefore the actual amount of change is 
least of all. 


4. THE AGE FACTOR 


Figure 4. Definite changes were noted 
when the results were considered from the 
age aspect. Four curves were drawn repre- 
senting four standards of comparison which 
can be noted on Figure 4. The bottom curve 
depicts the changes observed when one quar- 
ter of a diopter was used as a means of 
comparison. The top curve represents 
changes of one diopter, plus or minus. The 
intermediate curves show changes of % and 
¥% of a diopter. The most striking differ- 
ences are immediately noted in the first 
column which is composed of those cases 
between 10 years of age and younger. It will 
be noted that the percentage of cases showing 
no change is less in this group than any 


4 
it is 
uped 
eveal 
ex- 
esent 
nges 
enon 
don- 
e | 
ow- 
he 
al 
in 
nt 
25 
50 
y- 


1458 


subsequent age level. Also it will be seen 
that after reaching the 15-year group the 
curve becomes almost straight. From Figure 
4 the influence of the age of the subject can 
be clearly seen with its attendant results. 
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Fig. 4 (O’Brien and Bannon). Influence of age 
on differences found under cycloplegia using vari- 
ous limits of precision. 


SUM MARY 


The differences in spherical and cylindri- 
cal findings as found in 1,000 eyes re- 
fracted without and with cycloplegia are 
presented. The data may be summarized as 
follows: 

1. In 74.4 percent of the cases, the spheri- 
cal ametropic findings agreed, when 
+0.50D. is allowed as being clinically in- 
significant and open to possibility of being 
due to errors of repeatability (fig. 1). 

2. In 24.3 percent of the cases, more than 
0.50D. greater hyperopia or less myopia was 
found under cycloplegia (fig. 1). 

3. In 1.3 percent of the cases, more than 
0.50D. greater myopia or less hyperopia was 
found under cycloplegia (fig. 1). 

4. In 84.5 percent of the cases the cylin- 
drical findings agreed within the clinical 
limits of 0.25D. (fig. 2). 

Although not shown by a graph, a study’ 
was made of the axis change under cyclo- 
plegia and agreement (within +5°) was 
found in 81.8 percent of the cases. 

5. The influence of the amount and kind 
of original error on the spherical differ- 
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ence found under cycloplegia indicated that, 
in general, greater differences were found in 
hyperopic cases and in cases having the 
greater degree of ametropia. Although this 
trend is fairly consistent, it is not particu- 
larly marked in amount (fig. 3). 

6. The effect of the patients’ ages on the 
spherical differences found under cyclo- 
plegia when various allowances (-+0.25D., 
+0.50D., +0.75D., +1.0D.) are made in- 
dicates that, in general, the greatest differ- 
ences under cycloplegia were found in the 
younger age group—under 10 years of age 
(fig. 4). 

Beginning with the 15-year-old group, 
the curve is quite flat up to the age-45 group. 
It shows that, when an allowance of 
+0.25D. is made, the findings by both meth- 
ods agreed in about 50 percent of the cases; 
when the allowance is +0.50D., the findings 
by both methods agreed in about 75 percent 
of the when the allowance is 
+0.75D., the findings agreed in about 85 


cases ; 


percent of the cases ; and when an allowance | 


of +1.0D. is made, the findings agreed in 
about 95 percent of the cases. 


CONCLUSION 


The most significant fact derived from 
this analysis is the large percentage of agree- 
ment between the two types of refractive 
procedures. If one allows one-half diopter 
or less as a satisfactory standard of clinical 
agreement, then almost 75 percent of the 
cases surveyed show similarity within this 
norm. Thus, at least this percentage of an 
average refractive series can be said to be 
properly amenable to this type of non- 
cycloplegic refraction. The influence of the 
age of the subject, and the type of error 
dealt discussed and_ the 
variance pointed out. In both instances, the 
changes are what is estimated and expected. 


with been 


Even the differences in these two instances 
are small when compared to the overall 
agreement. 

It is hoped then, that this study will offer 
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a better appreciation of the fogging of re- 
fraction and of its widespread application 
in refractive procedure. The capable re- 
fractionist should be familiar with the tech- 
nique involved and with the limitation of its 
use as discussed previously. The efficacy and 
ease with which this technique can be em- 
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ployed in determining refractive errors 
makes it, at once, a valuable and efficient 
office procedure. 


735 Clinton Avenue. 
Optometry Laboratory, Columbia Uni- 
versity. 
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BINOCULAR REFRACTION* 
Paut W. Mites, M.D. 


Saint Louis, Missouri 


Binocular methods of refraction have 
been said to be superior to monocular,’ but 
most of the evidence has been theoretical. 
The only methods that have had much 
clinical usage are stigmatoscopy and the 
Dorland Smith method of using a plus 1.5D. 

_sph. as an occluder. 

In this paper I wish to add some experi- 
mental and clinical evidence on the subject, 
and point out the advantages and possible 
errors in the method. The two parts of the 
discussion will be, first, whether binocular 
refraction induces relaxation of accommo- 
dation during the procedure and balances 
the accommodative tone of the two eyes, and 
second, whether it is desirable to determine 
the axis of astigmatism under binocular or 
monocular conditions. 

Whether the refraction is with or with- 
out cycloplegic is irrelevant here. Those who 
use binocular refraction say cycloplegic re- 
fraction deserves the added safeguards of 
fogging and binocular conditions. 

Dorland Smith showed that if the retino- 
scopic or rough subjective refraction and 
plus 1.5D. sph. were placed before each eye 
in the trial frame, the patient would gradu- 
ally relax accommodation, often as much as 
under homatropine. Frequently, the binocu- 
lar acuity would start at 6/60, but gradually 
improve to 6/20 or better. This, he called 
cyclodamia, or a method of control of the 
ciliary muscle tone while refracting. It is 
binocular technique because, throughout the 
procedure, one is constantly asking the pa- 
tient his acuity with both eyes open and 
fusing. First one eye and then the other eye 
is covered briefly, and the acuity compared. 
If one eye is blurred, minus sphere is placed 


*From the Department of Ophthalmology and 
the Oscar Johnson Institute of the Washington 
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before it, and the acuity compared. When 
the acuity is equal at the binocular 6/60 
level, 1.5D. sph. is removed from one eye 
while the cylinder is determined by the 
Jackson crossed cylinder. It is true that the 
blur level depends on the intelligence and 
ability of the patient to interpret blurred 
imagery, so the sphere removed may be 
more or less than 1.5D. The cylinder is 
measured on the other eye by transferring 
the plus 1.5D. fog to the first one. If any 
change in amount of cylinder is made, the 
fog is replaced before each eye, and the 
balance repeated. Equality of visual acuity at 
the 6/60 level is considered as important as 
at the 6/5 level. Criticism of this view will 
be presented. 

To determine the effect of plus 1.5D. uni- 
ocular fog on fusion, one simply measures 
fusional amplitudes. A patient with strong 
dominance may suppress and never get 
diplopia with increasing prism with as little 
as plus 0.25D. or 0.5D. before the recessive 
eye. Most patients have mixed dominance, 
or only moderate dominance, however, so 
that suppression does not interfere with the 
test. If the dominance is great, the patient 
may be so disturbed by the blurred dominant 
image while the recessive eye is being tested 
that he cannot discriminate as well as with 
complete occlusion of the dominant eye. 

In most patients the fusional amplitudes 
are little disturbed by the uniocular fog un- 
til it exceeds plus 1.5D. There is some de- 
crease at 0.25D. and 0.5D., but no further 
change up to plus 2.5D. Vertical and torsion 
amplitudes on the synoptophore break at 
about the same torsion with or without fog 
on one eye. 

The plus 1.5D. fog should be placed in 
the rear cell of the trial frame to get the 
least magnification and therefore the best 
fusion. Magnification of the retinal image 
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is about 1.5 percent in the rear cell fad 
3 percent in the front. For determination of 
the cylinder, a lesser fog may serve equally 
well as an occluder and permit maximum 
fusion. Possible rotation of one of the fused 
images within the other magnified image 
could not be more than 1.5 degrees and is 
not significant. 

Another method of obtaining binocular 
refraction is to use a smoked glass before 
the eye not under test. This method lacks 
the beneficial relaxation of accommodation 
induced by a plus sphere, which will be dis- 
cussed later. The polaroid and stigmatoscopy 
methods are subject to the same criticism, 
although they excel in patients with strong 
dominance. 

If one eye receives a stimulation from a 
near object that forces it to accommodate, 
the other eye, even if covered, will accom- 
modate an equal amount. This is a condi- 
tioned reflex, since under no normal situa- 
tion does one eye have to accommodate more 
than 0.3D. than the other. One eye is never 
more than 3.2 cm. more distant than the 
other from any object fixed. In the ordinary 
situation of fixation at 33 cm. with the gaze 
roving 10 cm. in either direction, there may 
be 0.15D. difference in the two eyes, easily 
absorbed by the normal depth of focus, 
about 0.5D. 

The accommodative level is a binocular 
reflex, governed by an unconscious cortical 
demand for the clearest possible image. Like 
the fine tremor of the following eye due to 
the fixation and fusion reflexes, there is a 
slow fluctuation of the level of accommoda- 
tion by which the cerebral center can select 
the level affording the best acuity. Under the 
influence of plus 1.5D. fog, accommodative 
effort brings the image still more preretinal 
and blurred, whereas relaxation is rewarded 
by a clearer image, nearer the retina. 

If the retinal images in the two eyes send 
conflicting reports to the cortex, there is 
confusion, and one report must be sup- 
pressed. This usually occurs in the more 
blurred eye depending on dominance. If ac- 
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commodation will sharpen the image of the 
eye under refractive test while the other is 
well fogged, the impulse to accommodate 
gets through and both eyes accommodate. 
This is particularly true in determining the 
astigmatism, and both meridional images 
must be kept at the retinal or just preretinal 
level to prevent an accommodative stimulus. 

This reflex can be demonstrated in a 
hypermetropic patient without cycloplegic. 
Place a trial frame before his eyes with both 
cells empty. Retinoscope with distance fixa- 
tion, and gradually increase plus sphere 
monocularly until reversal of the reflex oc- 
curs. Now decrease plus sphere until the 
original “with” movement is restored. This 
may require removal of several diopters, 
whereas precision with the retinoscope is 
usually much better. One must conclude that 
the patient was induced to accommodate. 
Why? At first, the patient had to accom- 
modate to see the distant target. As more 
and more plus sphere was added to one eye, 
the accommodative level was gradually 
lowered or relaxed until it could relax no 
more. The eye under test controlled the 
level of accommodation until the image of 
the distant point light became preretinal and 
blurred. This point appears 1.5 diopters be- 
fore retinoscopic reversal. Upon blur, how- 
ever, the eye suppresses, and the other eye 
with its image postretinal takes over fixa- 
tion. Accommodation is required and, of 
course, the retinoscope reveals immediate re- 
versal in the original eye. Plus sphere must 
be placed in both trial frame cells to prevent 
such accommodation. 

To further demonstrate this effect of ac- 
commodation of one eye on that of the other, 
experiments on several individuals were per- 
formed on the haploscope (fig. 1). In this 
device, the subject has his head fixed in the 
primary position toward a Snellen chart at 
15 feet. The instrument has a lateral arm on 
each side with a fulcrum exactly below the 
rotation center of each eye. Fastened an- 
terior to the arm just before each eye is a 
half-silvered mirror, placed so that a target 
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held on the arm is seen projected straight 
ahead toward the Snellen chart, but only by 
the eye on which the arm rotates. The 
mirror, of course, does not prevent view of 
the Snellen chart. A fixed plus sphere on 
this arm separates the eye from the object, 
so that when the object is placed at a zero 
point on the arm, it is optically at the same 


PAUL W. MILES 


Now, if the left eye sees only the Snellen 
chart, and the right eye sees both the fused 
chart and also the target on the right arm, 
the state of accommodation of the right eye 
can be determined by moving the right tar- 
get back and forth on the arm, which is 
calibrated in diopters nearer or more distant 
than the Snellen chart. If a minus sphere be 


4D 


REFLEX ACCOMMODATION 


| 2 


3 4 5D 


FORCED ACCOMMODATION 


Fig. 1 (Miles). Accommodation in diopters. Forcing one eye to accommodate by 
minus sphere causes the other to accommodate an almost equal amount. Circles indicate 
right eye forced, left eye tested behind screen. Crosses indicate left eye forced, right 


eye tested. 


distance as the Snellen chart, 15 feet. This 
is simply to avoid unwieldy 15 foot arms. At 
the zero point, this object should superim- 
pose the Snellen chart, and be in equally 
sharp focus.* 


*In the use of this haploscopic set up, it is 
unusual to find that the eyes are accommodated 
exactly on the Snellen chart at 15 feet. It is found 
upon adjusting the uniocular target on the side arm 
that although both eyes are fixed at 15 feet, the 
sharpest focus of the eye tested is nearer than 


placed before the left eye, forcing it to ac- 
commodate, the resulting accommodation of 
the right eye can be measured by adjusting 
the target on the side arm to its sharpest 


15 feet by 0.5 diopters. This may be because 
of the depth of focus of the human eye. If the 
eye is focused exactly at 15 feet, or 0.2D. it is 
also in focus at infinity, and at 1.4 meters, which 
is 0.7D. The retinal image is sharp over such a 
range, that an innervation to accommodate or re- 
lax accommodation is not stimulated. 
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focus, vision being fused on the Snellen 
chart. 

The resulting convergence innervation 
requires a modification of the test to avoid 
fusional strain and diplopia. The eye fixing 
the Snellen chart has the minus spheres 
placed before it, while the other eye is 
covered and sees only the target on the side 
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+4.25D. sph. > +0.5D. cyl. ax. 15° = 
6/12; O.S., +4.0D. sph. > +1.25D. cyl. ax. 
130° = 6/6. Patient No. 2 was A. D., a girl, 
aged 19 years, wearing: —0.75D. cyl. ax 90° 
= 6/6, O.U. Patient No. 3 was A. R., a 
16-year-old emmetropic boy with 6/6 vision, 
O.U. 


Figure 2 shows similar tests on myself, 


ul 


NO 


REFLEX ACCOMMODATION 


ORCED ACCOMMODATION 
Fig. 2 (Miles). Data from subject P. W. M. Notice that the left eye follows the 
right better than the right follows the left. The right eye is dominant. 


arm, not the chart. The arm can be rotated 
on its fulcrum just under the eye until the 
target superimposes the Snellen chart seen 
by the other. This modification removes the 
objection that the accommodation of the 
other eye is brought about by the strong 
innervation for convergence opposing strong 
fusional innervations. 

The graphs in Figure 1 show in diopters 
how much one eye will accommodate upon 
stimulation of the other. Patient No. 1 was 
H. E., a 31-year-old woman, wearing: O.D., 


aged 34 years, wearing: O.D., —0.75D. 
sph. > +0.25D. cyl. ax. 90° = 6/5; O.S., 
—0.5D. sph. > +0.25D. cyl. ax. 90° = 6/5. 
Graph 4 (fig. 2) was produced one month 
before Graph 5 (fig. 2). The solid line, 
labeled 100-percent codrdination, indicates 
the situation if fixation and accommodation 
of the controlling eye on the Snellen chart 
had been perfect, and if the following eye 
on the side-arm target had been equally 
stimulated and exactly measured. It is evi- 
dent that the recessive eye follows the level 
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determined by the dominant eye better than 
the reverse, since No. 1 in Figure 1 is left 
eyed, and the graph with the left eye being 
forced to accommodate is nearer the 100- 
percent line. The cases No. 2 and No. 3 in 
Figure 1 being right eyed and the case in 
Figure 2 being right eyed show the graph 
with the right eye being forced nearer the 
100-percent line. 

In the refraction of a patient with exo- 
phoria by a monocular technique, the lenses 
chosen will blur him binocularly for dis- 
tance, since the excess convergence innerva- 
tion required will produce excess accommo- 
dation even at distance. This blur is early 
detected by use of a binocular technique. 
Pushing minus in such a case may convert 
even a tropia into a phoria tolerable to a 
young patient, although surgery is usually 
best. 

In patients with esophoria it is desirable 
to “push plus.” Binocular technique accom- 
plishes this, since nearly any patient will 
accept plus binocularly that. he rejects 
monocularly. 

Binocular refraction may be misleading 
in certain patients, particularly those with 
high ocular dominance, or in whom one eye 
is constitutionally inferior to the other. The 
suppressing eye will lack precision, particu- 
larly in tests for amount and axis of cylin- 
der. Likewise, on comparing one eye with 
the other in cyclodamia at the plus 1.5D. fog 
level, two such eyes will never see equally. 
Cyclodamia should never require reduction 
of sphere in one eye more than 0.5D. More- 
over, precision is poor at the 6/60 level for 
the same reason that precision in guessing a 
meter length is plus or minus a few centi- 
meters, while precision in guessing a centi- 
meter is plus or minus a millimeter or less. 
The eyes can be best compared at the 6/5 
level. 

Whatever the method of refraction used, 
it is important never to blur the dominant 
eye. The cyclodamia method supposedly ends 
with the two eyes equal. If one eye is su- 
perior to the other, it may be given too much 
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plus to equalize the two. This blur of the 
dominant eye tends to make it suppress, and 
the other lead in ocular movements. This js 
contrary to habits of a lifetime, and leads to 
confusion and complaint. 

It is concluded that in regard to balancing 
the sphere between nonpresbyopic eyes of 
average dominance and equal acuity, the 
binocular technique is valuable. 

The second question for consideration is 
whether the axis of the astigmatism should 
be determined monocularly or binocularly, 
This question is discussed very little in the 
literature. Savage? states, “All errors of re- 
fraction should be corrected by the examina- 
tion of only one eye at a time.” Curiously 
enough, he is the man who made himself 
unpopular because of his obsession with 
cyclophoria and oblique cylinders. He stated 
the rule that if minus cylinders lie with the 
axes symmetrically in the upper nasal 
quadrants, the axes need to move toward the 
center of the quadrant to relieve the common 
excyclophoria due to mechanically weak 
superior oblique muscles in the reading posi- 
tion. Minus cylinders with axes lying in the 
outer superior quandrants should be moved 
toward the nearest axis (90° or 180°) to 
accomplish the same end. 

This rule is impractical because all objects 
in space do not limit themselves strictly to 
vertical contours with only vague horizontal 
lines. Uncorrected oblique astigmatism 
causes distortion of vertical and horizontal 
lines of a scissors type, opposite in the two 
axes. Upon correction, this distortion im- 
mediately disappears, and any cyclophoria 
consequent to the error on view of vertical 
contours also is automatically corrected. It 
is important only to align the spectacle cylin- 
der axis with that of the eye in its position 
of action; that is, under binocular condi- 
tions. 

This alignment depends upon whether 
fusional reflex movements of the two eyes 
are able during refraction to keep whatever 
target is used imaged upon corresponding 
retinal points. If this condition is satisfied, 
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BINOCULAR REFRACTION 


the axes of the spectacle cylinders will align 
with those of the eye during and after the 
period of metamorphopsia and “getting used 
to the glasses.” If there is cyclophoria, 
whether in or out, the axes have been de- 
termined in the position they must have to 
place the images on corresponding retinal 
points. Monocular refraction fails in this 
aim, because when one eye is covered it takes 
its position of rest, and the eye under test 
may also rotate to its position of cyclorotary 
rest, being fixed only as to visual direction. 

The possibility of cyclophoria makes bin- 
ocular refraction a necessity in determina- 
tion of the astigmatic axis. 

Another consideration is the physiologic 
excyclophoria** (12:00 o’clock on the eye 
rotates laterally under cover) or the monoc- 
ular physiologic incyclotorsion of the eye 
in the reading position. This phenomenon is 
attributed to the mechanical secondary action 
of the superior oblique muscle in the reading 
position. Monocular tests should show this 
incyclotorsion by the change in the measured 
axis of astigmatism for near, which should 
not be found on binocular test, due to 
fusional correction. 

In 16 patients with astigmatism, the axis 
was determined for distance and near both 
monocularly and binocularly. For binocular 
determination of cylinder at near, the eye 
not under test is occluded by a plus sphere 
just enough to blur out the printed word 
being used as a test object with the Jackson 
crossed cylinder. This is usually about plus 
3.0D. in the monocular tests, the change in 
axis from distance to near was toward 
incyclotorsion 20 times in the 32 eyes, com- 
pared to excyclotorsion 5 times, and no 
change 7 times. 

In the binocular tests, the same patients 
showed incycloversion from distance to near 
in 10 eyes, excycloversion in 16, no change 
in 6. This suggests that binocular tests pre- 


.vent the monocular physiologic incyclotor- 


sion. The amount of change in each instance 
averaged about 7 degrees. In only 12 eyes 
did monocular and binocular changes from 
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distance to near correspond in direction. 

Comparison of monocular tests to binocu- 
lar at distance showed change toward 
incycloversion in 20 eyes, toward excyclo- 
version in 6, no change in 6. The axis 
changes averaged about 8 degrees. 

Some refractionists prescribe cylinders 
measured in the reading position with the 
other eye totally occluded. This permits the 
known incyclotorsion to occur, uncorrected 
by normal fusional adjustment. The differ- 
ence may amount to 10 degrees, which is im- 
portant even in small cylinders. There is also 
a difference in binocular tests between dis- 
tance and near. The axis prescribed depends 
on the patient’s occupation, either chiefly 
distant or near. If the difference is great, 
two pairs of glasses may be necessary. 

Actual clinical evidence that astigmatic 
axes determined binocularly are more com- 
fortable is difficult to evaluate. Some’ pa- 
tients with oblique astigmatism have no com- 
plaints at all. Perhaps they suppress, or have 
less precise fusion demands than others. 
Some patients can never wear the full pre- 
scription over both eyes, even if corrected 
for aniseikonia. 

Axis variation from distance to near is 
markedly greater in small cylinders than 
large. This fact, along with other large vari- 
ations in my data, strongly suggests a large 
subjective element in the tests. No repeat 
determinations were made, which would un- 
doubtedly reveal more gross variation. 

It may be asked, will an eye the axis of 
which is not exactly aligned with its specta- 
cle lens in time rotate to align itself in the 
interest of a clearer image? It is known that 
the cortical center will initiate a change in 
the accommodative level to obtain a clearer 
image. Why will not the reflex mechanism 
rotate the eye slightly to align with the 
spectacle cylinder? The obvious answer is 
that such rotation would throw the retinal 
images off corresponding points and oppose 
the fusion mechanism. There is no evidence 
that, even over the course of years, corre- 
sponding points of the two retinas will 
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change to adapt to different conditions. 

It is quite possible that such adaptation 
could occur in a monocular individual. If 
not by the reflex mechanism, it could occur 
by tilting the head, eliciting the ocular right- 
ing reaction. 

Three patients with astigmatism varying 
from 2.0D. to 5.0D. were placed before the 
slitlamp in such a way that they could see a 
test object clearly 4 feet away. A trial frame 
with correcting lenses was placed before the 
eyes so that the observer could see a small 
portion of limbus of the eye being tested. 
On slight rotation of the cylinder in the 
frame, there was no evident movement of 
small vessels on the limbus in either monocu- 
lar or binocular fixation. The patients simply 
reported blur. 

Javal suggested testing an astigmatic pa- 
tient’s axis by the novel means of having 
him tilt the head from side to side. If the 
blur due to the righting reflex of the two 
eyes is not equal on tilting the head from 
one side to the other, the axis should be 
adjusted until it is. This is possible only in 
high errors. 

Prescription of the spherical equivalent of 
oblique astigmatism, to reduce the amount of 
cylinder one fourth or so, will usually give 
greater comfort. This produces blurred 
images, which excite less intense fusional 
innervations, permit less exact fusional 
movements, and may permit one image to 
suppress more readily. 


CONCLUSIONS 


It is concluded that binocular refraction 
is a valuable refinement which permits more 
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exact balance in the sphere between the two 
eyes, and permits more exact determination 
of the axis of astigmatism in the position of 
action. 

The method of cyclodamia advocated by 
Dorland Smith is the most useful method of 
binocular refraction because the presence of 
plus sphere before one eye encourages 
maximum relaxation of the level of accom- 
modation. Other methods have not this ad- 
vantage, but may be superior in patients 
with strong ocular dominance. 

In the reading position of the eyes, in the 
usual monocular refraction, physiologic 
incyclotorsion causes an error in measure- 
ment of astigmatic axis amounting to about 
10 degrees in small cylinders and about 5 
degrees in large cylinders. This error is 
diminished by the use of a binocular tech- 
nique, due to fusional movements fixing the 
eyes in the position of action. 

The level of accommodation is kept equal 
in a pair of normal eyes by a reflex mecha- 
nism, Stimulation of one eye will cause the 
other to accommodate equally even if not 
stimulated. The fact that the accommodative 
state of one eye controls the accommodation 
of the other necessitates the use of binocular 
refraction. 

Binocular refraction is not useful in the 
absence of fusion, and is less efficient in 
conditions where one eye is inferior to the 
other. It should always be used in the de- 
termination of the axis of astigmatism, even 
in amblyopia ex anopsia when fusion is 
present. 


640 South Kingshighway (10). 
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TREATMENT OF SUPERFICIAL CORNEAL INJURIES* 


A. RusseLL SHERMAN, M.D. 
Newark, New Jersey 


Different types of superficial corneal in- 
juries vary greatly in their rate of healing. 
A burn by a curling iron or cooking utensil, 
or an abrasion produced surgically in the 
treatment of herpes of the cornea commonly 
heals in 1 or 2 days. Lime burns and abra- 
sions by fingernails or twigs often require 
1 or 2 weeks or longer under some of the 
usual methods of treatment. It has been my 
observation that the time required for many 
of the more stubborn lesions to heal may be 
greatly shortened and visual impairment re- 
duced in proportion to the rapidity of 
healing. 

For the purpose of this discussion “super- 
ficial” corneal injuries are those in which, 
even though the entire cornea may be de- 
nuded, the damage is chiefly to the epi- 
thelium, and the stroma remains transparent 
or almost so. In such cases there is a bril- 
liant stain with fluorescein. 

Chemical burns of eyes in which the 
entire limbal conjunctiva has been severely 
damaged, in which the cornea is semi- 
opaque, taking fluorescein poorly, and in 
which there is exudate in the anterior cham- 
ber are not included. Such severe burns are 
fortunately rare, and they are probably best 
treated by paracenteses as recommended by 
Oaks. 

The importance of superficial injuries is 
their far greater frequency and the fact that 
complete recovery of normal vision is pos- 
sible if there is rapid healing, a condition 
that is more hindered than helped by certain 
methods of treatment. 


ALKALI BURNS 


Any consideration of this subject would 
be incomplete without references to 


ie Presented before the Section on Ophthalmology, 
a York Academy of Medicine, February 16, 
1948. 


Hughes’s? excellent review and analysis of 
the literature on alkali burns which make up 
a large percentage of the more extensive 
superficial corneal injuries. 

For years it has been stated that burns by 
lime leave deposits of calcium-carbonate 
crystals that cause the corneal opacity often 
remaining after such injuries, and neutral 
ammonium-tartrate solution has been recom- 
mended to remove the calcium. After re- 
viewing the experimental work on this sub- 
ject, Hughes concludes that “it is unlikely 
that calcium ions per se accelerate the 
progress of the ocular lesion or contribute 
much to the intensity of the final corneal 
opacity”; also “it is doubtful whether such 
calcium deposits are harmful, or whether 
ammonium salts effectively extract calcium 
from the cornea.” Clinical observation has 
led me to the same conclusion. I have seen 
an extensive abrasion, unhealed after two 
weeks, that had a crystalline appearance 
resembling calcium deposits, probably the 
result of scar tissue formation. 

In discussing therapy of alkali burns of 
the eye, Hughes? refers to “conservative 
treatment with irrigation, neutralizing 
agents, symptomatic therapy” and lists sub- 
stances which have been recommended as 
neutralizing agents or for the purpose of 
extracting lime from the cornea, as well as 
some substances whose purpose is not clear, 
such as trinitrophenol ointment, glycerine 
and water, sugar solution, and many others. 


TREATMENT BY BANDAGING 


Regeneration of corneal epithelium is 
rapid if it is not hindered by the eye and 
lid movements which necessarily occur dur- 
ing waking hours, and which are increased 
by repeated instillations and irrigations. I 
have for some time felt that, after the initial 
treatment, such procedures are illogical and 
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harmful, and that the ideal treatment con- persuading him to follow the recommended 


sists simply of stopping all movement of the 
eye and of the lids for a few days, an ideal 
which can most nearly be attained by firm 
bandaging of both eyes. This is desirable in 
any case in which as much as one quarter of 
the epithelium has been lost, especially if 
the pupillary area is involved. 


PRELIMINARY TREATMENT 


If the caustic substance was in solution 
when it entered the eye, it has usually been 
already washed out by the tears when the 
patient is first seen by an ophthalmologist, 
so that further irrigation is unnecessary. 
Solid particles must, of course, be removed 
as quickly as possible by forceps, swab, and 
generous irrigation. Necrotic conjunctiva 
should be removed at the same time, but I 
have never followed the practice of denud- 
ing the cornea, described by McLaughlin.* 

An eye whose cornea has lost all its epi- 
thelium and presents the smooth, shiny 
surface of Bowman’s membrane often seems 
only slightly injured and has surprisingly 
good vision. Fluorescein should, therefore, 
always be used when the extent of the 
corneal lesion cannot be clearly seen with- 
out it. 

The pupil will dilate widely and quickly 
in an eye whose corneal epithelium has been 
damaged and atropine may well be instilled 
as soon as it is discovered that the corneal 
injury is fairly extensive. If it is applied 
alternately with the anesthetic, the pupil 
will be found to be well dilated by the time 
first aid has been completed and the patient 
has been made comfortable and has been 
given an explanation of his injury and the 
proposed treatment. 

This explanation is most important. The 
patient and anyone who accompanies him 
must be told, step by step, what has hap- 
pened to the eye, what is to be accom- 
plished by treatment, how it is to be ac- 
complished, and why other treatment is 
ineffective. The accompanying friend, rela- 
tive, or fellow worker will be helpful in 


treatment, especially if it includes hospitali- 
zation, and a demonstration of the denuded 
area, stained with fluorescein, is often con- 
vincing. 

It should be pointed out that the injured 
cornea is similar to an abraded or burned 
area on the skin, that it cannot heal prompt. 
ly if there is continued friction over the 


area, and that movements of the eye and of 
the lids produce this friction which can be 
avoided only by keeping the injured and the 
sound eye closed. The possibility of scar 
formation and permanent visual impairment 
resulting from delayed healing should be 
emphasized. 


HosSPITAL TREATMENT 


Hospital treatment is advised for any eye 
whose cornea is about one third denuded, 
and, except in the case of those who live 
alone, is usually at first refused. When it is 
pointed out to a man that he will probably 
be in the hospital for only 3 or 4 days, that 
there is to be no operation, and that the 
purpose of going to the hospital is only to 
have some one wait on him while his eyes 
are covered, instead of being an additional 
burden at home, he will often consent to 
hospitalization. 

In the case of those who persist in refus- 
ing hospitalization or who can be cared for 
at home, a modification of the bilateral 
bandaging may be made. Only the injured 
eye is bandaged, and the patient is given a 
dressing which is to be fastened over the 
other eye, except when eating. He is given 
a prescription for 3 or 4 tablets of morphine 
sulfate, and instructed to go to bed, take 
one of the tablets at once and a second one 
in the early evening. One must be insistent 
about the sedative, otherwise the patient 
who “can stand pain” will spend a restless 
night, and probably remove the dressing so 
that he may apply home remedies. 

After 12 to 18 hours, the pain usually 
subsides. There is no reason to inspect the 
eye for 2 days. The patient is instructed to 
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SUPERFICIAL CORNEAL INJURIES 


stay in bed during this time and, if the band- 
age is in position and he is comfortable, for 
an additional day or two. When the cornea 
no longer stains with fluorescein, or stains 
very faintly, he is given a snug-fitting black 
patch, with cotton beneath, to keep the eye 
closed, and a bland ointment to be applied 
several times daily for a few days. 
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still showed any staining with fluorescein 
are indicated. 

Both 1 P. K. and 2 M. F. are from pa- 
tients who had a corneal burn by wet lime. 
The injured eye was bandaged and the un- 
injured eye was covered with a dressing at 
home, 3 J. B. and 4 J. H. illustrate burns 
by dry lime that were treated by binocular 
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Fig. 1 (Sherman). A chart indicating the rate of healing in nine cases of extensive superficial corneal 
injuries treated by binocular bandaging. (Cases 1 P. K. to 9 W. K.) 


CASE REPORTS 


In Figure 1, the diagrams labelled 1 P. K., 
show the rate of healing in 6 patients with 
lime burns of moderate to moderately severe 
intensity. The dates of the first and each 
successive examination while the cornea 


bandaging in the hospital. Case 4 J. H. had 
a craterlike burn in the bulbar and in the 
superior palpebral conjunctiva, in which 
lime particles were embedded. 

Cases 5 A. C. and 6 D. R. (fig. 1) repre- 
sent burns by wet plaster, treated by binocu- 
lar bandaging in the hospital. Case 6 D. R. 
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had a burn which would be considered se- 
vere by any standard since the entire cornea 
was denuded. It had healed by the 12th day, 
but a faint central scar remained and the 
visual acuity 7 months later was reduced to 
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ing which time the eye had been treated by 
the usual conservative methods. There was 
nothing to suggest that the injury had 
originally been any more severe than those 
in cases 1 P. K. to6 D. R. (fig. 1) or that it 
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Fig. 2 (Sherman). Twelve cases (10 W. A. to 21 W. O.) are represented in this chart 
illustrating the rate of healing. 


20/38. The other cases had no residual 
corneal opacity. 

Cases 3 J. B. and 6 D. R. (fig. 1) illus- 
trate an interesting feature of the healing of 
moderately severe burns with damage to the 
limbal area; namely, the failure or marked 
retardation of epithelial regeneration from 
this area. 

The patient represented in 7 F. C. (fig. 
1) was burned by wet plaster. He was not 
seen until 242 weeks after the injury, dur- 


would not have healed as quickly with simi- 
lar treatment. 

There was the staining area shown in the 
diagram, with a raised border, as if the 
proliferating epithelium, having been pre- 
vented from growing across the denuded 
area, had piled up around it. The cornea 
healed after three months’ treatment which 
included bandaging, curetting the raised 
edges, application of iodine to the denuded 
area, and covering with a conjunctival flap, 
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SUPERFICIAL CORNEAL INJURIES 


none of which procedures had any noticeable 
effect. The final vision was 10/200. There 
was no symblepharon or other conjunctival 
lesion suggesting that the injury was of 
greater severity than in the first six cases, 
and with the same initial treatment, there 
would probably have been just as rapid heal- 
ing. Lesions caused by other common caus- 
tics heal equally rapidly when treated by 
occlusion. 

Figure 1 (8 H. B.) shows the rate of 
healing of a cornea which was burned by 
50-pereent sodium-hydroxide solution, and 
Figure 1 (9 W. K.) that of a cornea burned 
by potassium hydroxide. 

Figure 2 (10 W. A.) is from a patient 
with a burn by muriatic acid and 11 S. M. 
represents a sulfuric-acid burn, sufficiently 
severe to cause scarring of the conjunctiva 
of the upper lid. Figure 2 (12 S. D.) is a 
burn by concentrated sodium-peroxide solu- 
tion, and 13 A. M. is a liquid sulfur-dioxide 
burn. 

In 14 A. J. (fig. 2) the extent of the 
denuded area of a cornea burned by carbon 
tetrachloride is shown. No healing had taken 
place after 24 hours of monocular bandag- 
ing, but after 3 days of binocular bandaging, 
healing was complete. 

The extent of denudation of a cornea 
burned by mercuric iodide solution is 
shown in 15 E. H. (fig. 2). After 48 hours’ 
treatment with a simple dressing there was 
no change, but with binocular bandaging, 
healing progressed as indicated. 


DISCUSSION 

The severity of injuries observed clini- 
cally cannot be standardized as one standard- 
izes experimental injuries. Visual acuity 
certainly cannot be used as a standard, since 
it may seem to be impaired by some unim- 
portant condition like blepharospasm or 
lacrimation. 

On the other hand, an eye which has lost 
its corneal epithelium may have good visual 
acuity, much better than one whose epi- 
thelium is in position but is hazy. The ex- 
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tent of epithelial loss may be observed and 
recorded, but there is no unit of measure- 
ment for the extent of corneal opacity, and 
any attempt to measure and express this 
factor in grading the severity of a chemical 
injury will necessarily be inexact. 

I believe that the 15 cases of chemical in- 
juries cited in this paper should all be classed 
as severe or moderately severe. Except for 
the case represented by 6 D. R. (fig. 1) 
which presented a complete loss of epitheli- 
um from a lime burn, none had any residual 
visual impairment after treatment by 
binocular occlusion. 

The reasons which make binocular occlu- 
sion a logical treatment for chemical in- 
juries of the cornea apply equally to the 
treatment of mechanical injuries. Among 
the most troublesome and painful of these 
are certain superficial abrasions and ero- 
sions. The patient suffering from such a 
lesion is commonly seen after having spent 
a sleepless night and needs no persuasion 
to submit to binocular occlusion or any 
treatment that promises relief. 


TREATMENT OF CORNEAL ABRASIONS 


Binocular occlusion has been satisfactory 
in the treatment of several patients with 
corneal abrasions which did not heal with 
“open” treatment, or which would have been 
expected to be slow in healing. 


CASE REPORTS 


Case 16 L. B. (fig. 2) had an abrasion by 
a fingernail. He was sent home with both 
eyes bandaged and the cornea was healed 
when he was next seen four days later. 

Case 17 S. C. (fig. 2) had a foreign body 
in the cornea that was removed by a foreign- 
body gauge, used in the manner that one 
uses the corneal burr. He returned after 4 
days with a painful erosion which healed 
after 2 days at home, with the injured eye 
bandaged and the uninjured eye closed by a 
dressing. 

Case 18 W. C. (fig. 2) had a superficial 
wound from a nail. The pupil was dilated 
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and a dressing applied. The following day 
the denuded area was much larger and the 
eye very painful. A bandage was applied 
and he was given a dressing for the other 
eye. Four days later he returned with the 
cornea healed, stating that the eye had be- 
come comfortable within 24 hours. 

Case 19 S. P. (fig. 2) had an abrasion 
caused by the end of an airhose. After dila- 
tation, a dressing was applied and he was 
told to keep his other eye closed at home. 
He returned to work, however, and the fol- 
lowing day about one quarter of the cornea 
was denuded. The eye was bandaged and 
he went to bed at home. Healing was com- 
plete after 4 days. 

Case 20 B. F. (fig. 2) was seen in con- 
sultation 10 days after something entered 
his eye while he was taking down storm- 
windows. Under customary treatment with 
atropine, antiseptics, and hot compresses, 
the condition had become steadily worse. 
The eye was bandaged and he was advised 
to stay in ‘bed with the other eye closed. He 
was not seen again, but reported 18 days 
later that the eye had become comfortable 
within 2 days. 

Case 21 W. O. (fig. 2) was seen August 
8th in consultation at the hospital to which 
he had been admitted for treatment of a 
most extensive erosion of the cornea, follow- 
ing an injury by a needle 13 days before. 
After 4 days of binocular bandaging, there 
was complete healing and he left the hos- 
pital, but was readmitted 3 days later be- 
cause of a recurrence of the erosion, which 
healed after 2 more days of binocular band- 
aging. The affected eye was kept bandaged 
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for another 2 weeks to prevent further re. 
currence. When he was examined Septem. 
ber 11th, there was a diffuse haze over the 
lower two thirds of the cornea. 


CoMMENT 


Before the eye is bandaged, the pupil is, 
of course, dilated with atropine and a local 
anesthetic, usually nupercaine, is applied, 
Morphine is still the most reliable analgesic 
and hypnotic. Its use during the first day 
or two is an essential part of this treatment 
which, to repeat, is based on the fact that 
corneal epithelium regenerates rapidly, and 
the idea that this regeneration may best be 
encouraged by preventing lid and eye move- 
ments. 


SUMMARY 


1. Certain superficial traumatic lesions of 
the cornea are characteristically slow in 
healing. 

2. This delayed healing results in corneal 
opacities from scar-tissue formation, which 
can be prevented by rapid regeneration of 
corneal epithelium. 

3. Corneal epithelium tends normally to 
regenerate rapidly and the treatment most 
likely to encourage this regeneration is to 
abolish movements of the eye and lids by 
binocular bandaging. 

4. Twenty patients with extensive super- 
ficial corneal injuries and one patient with 
an entirely denuded cornea who were treated 
by this method are described, with charts 
indicating the rate of healing. 
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EDWARD LORENZO HOLMES* 


PIONEER CHICAGO EYE Doctor 


E. V. L. Brown, M.D. 
Chicago, Illinois 


Many biographical sketches are too fact- 
ual. They deal too much with what their 
subject did rather than the why and how 
he did as he did. The present sketch will 
therefore aim to understand and explain its 
subject rather than to tell in too great detail 
just what he did. 

The essential facts are about as follows :* 

Edward L. Holmes was born in Dedham, 
Massachusetts, near Boston, in 1828; at- 
tended the village school; prepared for, at- 
tended, and was graduated from Harvard 
College in 1849; taught Latin, Greek, 
French, and mathematics at the Roxbury 
Latin School for two years, then returned 
to Harvard Medical School and, after a 
three-year course, was graduated in 1854. 
He spent the next year as surgical resident 
at the Massachusetts General Hospital and 
followed this with a year and a half of study 
of the eye and ear in Paris and Vienna. He 
then located in Chicago late in 1858 and 
practiced ophthalmology and otology here 
some 44 years until his death in 1900.* 

Shortly after coming to Chicago, he joined 
the faculty of Rush Medical College, then 
in its 13th year, and two years later estab- 
blished the Illinois Charitable Eye and Ear 
Infirmary, 

Holmes had more than a dilettant interest 


*First presentation under the gift of the Ru- 
dolph Wieser Holmes and Maria Baxter Holmes 
Fund in Memorial to Edward Lorenzo Holmes. 
Read before the Institute of Medicine of Chicago, 
at a joint meeting with the Chicago Ophthalmo- 
logical Society and the Society of Medical His- 
tory of Chicago, January 30, 1948. 

tAn excellent article on “Edward Lorenzo 
Holmes” was written by Dr. Arthur Tenny Hol- 
brook and published on “The Corpuscle,” March, 
1900, pp. 273-283, and is to be found in the Rush 
Medical College Library, Chicago. 

*Being an ophthalmologist, I will not attempt 
to evaluate Holmes as an otologist. 


in things basic to ophthalmology. I started 
work in the Rush Eye Clinic in 1898, the 
year Dr. F. C. Hotz succeeded Holmes as 
head of department, and I soon ran across 
a series of 30 or 40 eye specimens prepared 
by Holmes in a unique way. 

For the most part they demonstrated gross 
changes—tumors, ectasias, and foreign- 


Edward Lorenzo Holmes 


body effects, such as phthisis bulbi and atro- 
phy bulbi. But their permanent labeling 
clearly demonstrated Holmes’s interest and 
his ingenuity. He had hammered out a num- 
ber for each specimen on a | by 4 cm. thin 
slab of lead and placed this slab beside the 
specimen in alcohol within a well-stoppered 
bottle. A little later I spent many weeks 
just trying to make out numbers and identi- 
fying hundreds of other specimens at the 
Infirmary where Holmes’s successors had 
left them in a sad state. He was both careful 
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and resourceful, and he was definitely in- 
terested in eye pathology. 

Although he wrote over 50 interesting 
and valuable articles, some of which were 
translated into German, it cannot be said, 
if rigid standards are used, that Holmes left 
any significant writing. Holmes was, how- 
ever, of great significance to the culture of 
his city and time, using culture in a broad 
sense. One commentator says that he was 
the most significant Chicago medical man of 
his time. 

In addition to the Infirmary, Holmes 
helped to establish the Presbyterian Hos- 
pital and was the one most responsible for 
its affiliation with Rush Medical College. 
He was one of the founders of the Chicago 
Historical Society and of Unity Church and 
was very widely known as an amateur musi- 
cal critic. I have also learned that Dr. 
Holmes was the one who first proposed 
the affiliation of Rush Medical College with 
the University of Chicago. He brought his 
idea before the Rush trustees and Dr. 
E. Fletcher Ingalls was delegated to take 
the matter up with President William Rainey 
Harper in the late 1890s. 

Holmes’s special talent evidently lay along 
the lines of institutional management and 
development, for he soon became a head 
of the department at Rush and eventually 
served eight years as president of the col- 
lege (1890-1898) during one of its periods 
of most energetic growth, the one just pre- 
ceding 42 years of affiliation with the Uni- 
versity of Chicago. His capacity as an ad- 
ministrator is shown by the fact that 15 
years after he started the Infirmary, Holmes 
and others were able to convince the state of 
Illinois that the state should buy and take 
over the Infirmary as a state institution 
(1871). 

It has taken Holmes’s successors 75 years 
to make any further move in the vital in- 
terest of this important institution, namely, 
to sever its medical and administrative man- 
agement from the semipolitical control of 
the Department of Public Welfare and place 
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its professional and administrative control 
in the hands of the state university where 
it has long belonged. 

Looking for the unusual in any outstand- 
ing man, one naturally turns first to his 
parentage. In Holmes’s case we find good sub- 
stantial God-fearing English-New England 
stock. His father was a machinist and had 
his own shop. His mother was the grand- 


daughter of the ‘“For-God’s-sake-fire” Ma- ¥ 


jor Buttrick who led the Minute Men at 
Concord. 

On the side of environment there was a 
great deal that was very favorable, even 
if fortuitous, for he grew up close to the 
Harvard and Boston of the 1840s and 1850s 
with its Emersons and Thoreaus, Lowells 
and Longfellows. In any case, for one reason 
or another, this boy and youth had some- 
thing which made more than one unusual 
person anxious to help him. 

Some incidents show rather clearly. Thus 
Holmes’s taste for books and learning was 
stimulated at the age of 14 years, when 
Motely, the Harvard historian, asked him 
to help unpack a lot of books. Here were 
books in German and French. The queer- 
looking Russian intrigued Holmes. Next, 
the well-to-do father of one of his boy 
friends wanted to have his son tutored and 
asked Holmes to join in, and eventually 
Edward Holmes obtained three years of 
unusual preparation for Harvard in this 
way. 

In these formative years he had an un- 
usual set of teachers. Included were Charles 
A. Dana, later editor of the New York Sun, 
who taught him Greek; Elijah Howe and 
John E. Dwight, Latin; George Ripley, lit- 
erature—all men of great erudition and 
culture. One spring and summer were spent 
at the famous Brook Farm colony. 

Evidently, too, Holmes had a good voice, 
for he sang in the village choir at home and 
later, as a Harvard student, in the combined 
city-wide Cambridge church choirs. So it 
came about that one Alexander W. Thayer 
asked him to hear a Haydn oratorio of a 
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EDWARD LORENZO HOLMES 


Saturday afternoon. Not knowing what an 
oratorio was Holmes accepted, and through- 
out his whole life continued to hear and 
enjoy every musical affair he could. 

In college, Holmes deliberately stressed 
the languages, both ancient and modern, al- 
though mathematics and science were his 
bent. With a fellow student he bought a 
“key” or “pony” for the German course. 
The instructor was somewhat surprised at 
the perfection of their exercises, became 
suspicious, and gave them searching oral 
drills day after day. But they had also 
memorized the material and so impressed 
the teacher that he asked them if they were 
especially interested in German. When he 
received an affirmative reply, he offered to 
read Wilhelm Tell with them during an 
hour he had free three times a week. They 
surprised themselves with their progress. 

Much the same thing happened with 
Longfellow who offered to read Gil Blas 
with them in his free hours three times a 
week. And some years later in Paris, a 
gruff, unfriendly American sculpture stu- 
dent, eating at the same table with Holmes, 
burst out with an offer to explain the pic- 
tures in the Louvre to him. They spent 
many hours there together to Holmes’s 
great profit. These are only minor incidents. 
But they bespeak an attractive, eager per- 
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sonality, one which encouraged people to go 
out of their way to enjoy association with 
the individual. 

After a year and a half in Paris and 
Vienna under the influence of Albrecht von 
Graefe, the greatest ophthalmologist of all 
time, and of Virchow and Helmholtz, with 
Graefe’s iridectomy for glaucoma and Helm- 
holtz’s ophthalmoscope only 5 or 6 years 
old, Holmes came to Chicago, then a town 
of only 30,000, in 1858, on borrowed money, 
made a place for himself, and was able, 
within 2 or 3 years to loan $4,000 to the 
Infirmary, a sum the state later paid back. 

He interrupted his busy life to make a 
trip back to Vienna and marry, when 34 
years of age, a charming, musically talented 
woman of the lesser nobility. Returning to 
Chicago, he engaged in all the cultural ac- 
tivities possible to one of his make-up and 
time. 

With these facts in mind, may we not 
say that Edward Lorenzo Holmes was an 
ideal pioneer Chicago eye doctor, one whose 
well-rounded life we can contemplate with 
satisfaciion and profit, a man whom we can 
honor and admire, and one whose memory 
this Institute does well at this time, a hun- 
dred years later, to perpetuate. 


122 South Michigan Avenue (3). 
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AN UNUSUAL CASE OF 
PROGRESSIVE 
MELANOSIS OCULI 


Cart D. F. JENSEN, M.D. 
AND 
GILBerT N. Harrty, M.D. 
Seattle, Washington 


Ocular melanomas steadfastly resist the 
efforts of our best ophthalmologists to raise 
the iron curtain that jealously guards’ the 
origin, the course, and the prognosis of these 
potentially dangerous tumors. 

Bougien,? in 1917, made the first great 
stride toward recognizing the congenital 
forms of melanosis oculi. His classical de- 
scription of the “true and constant signs 
and characteristics of hereditary melanosis” 
stimulated the interest of his contemporaries 
in reporting unusual cases of ocular dis- 
colorations and growths. Ophthalmologists 
began to become increasingly aware that 
early recognition of benign and malignant 
melanomas together with the precancerous 
and cancerous melanotic states meant life 
or death to the patient. 

It remained for Reese? to direct the at- 
tention of his colleagues to the clinical and 
pathologic recognition of precancerous and 
cancerous melanotic states with his analysis 
of 17 of his own cases which included one 
case of spontaneous regression. Recognizing 
that the whole subject of pigmented tumors 
is “in a state of flux,” Reese® recently has 
attempted to replace the indiscriminate use 
of the term “melanoma” for all pigment- 
bearing tumors with a suggested termi- 
- nology based on histologic findings that dis- 
regards the prominent pigment factor 
common to all such tumors. 

This attempt to establish a degree of order 
in a controversial and chaotic subject is a 
courageous step forward in the right direc- 
tion. Unfortunately there are certain cases 
which defy any convenient attempt to 
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pigeon-hole them clinically or histopatho- 
logically. We wish to present one such case, 


CASE REPORT 


History. L. E., a married Chinese man, 
aged 40 years, with two entirely normal 
children, aged 8 and 10 years, was first seen 
in October, 1946, with a pigmentary dis- 
turbance of the right eye, the right side of 
his face, and the right side of his forehead 
and scalp. He had no physical or ocular 
complaints and was unaware that the exces- 
sive pigmentation was remarkable. He had 
been born in China of nonconsanguineous 
parents. He had had the usual childhood 
illnesses. He had come to the United States 
at the age of 10 years. 

When questioned about the duration of 
the pigmentation, he stated that his parents 
had noticed a small pigmented area on his 
right eyeball when he was approximately 
five years of age. This pigmented spot 
slowly became larger during the first two 
decades of life. However, at 17 years of age, 
the pigmentation was still confined to the 
right globe. In his early twenties pigmenta- 
tion of the upper and lower right eyelids be- 
gan to appear. During the past two decades 
the pigmentation has spread extensively 
over the right side of his face, nose, brow, 
forehead, and the parietal and occipital por- 
tion of his scalp. 


General physical examination. Entirely |*° 


negative except for the abnormal pigmenta- 
tion to be described. 

Face. There was a diffuse slate-gray, non- 
elevated pigmentation irregularly spread 
over the right side of his face, extending 
through the floor of the nose into the mu- 
cous membrane of the mouth. In the mouth 
the pigmentation was confined to the region 
of the hard palate. The overall pigment pic- 
ture might be likened to the end result of a 
severe powder-blast burn. 


Ophthalmic examination. Uncorrected 
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yisual acuity was: O.D., 20/20; O.S., 
20/20. Cycloplegic refraction showed: O.D., 
with a —1.25D. sph. > +2.0D. cyl. ax 90° 


20/20; O.S., with a +0.25D. sph. 


Fig. 1 (Jensen and Haffly). The patient at the 
hges of 17 and 40 years. (Left) Small pigmented 
,rea confined to the right globe. (Right) Side view 
bf face showing the irregular patchy distribution 
pf the lesion. 


+0.75D. cyl. ax 60° = 20/20. Tension was 
18 mm. Hg (Schigtz). 


Right Eye 


Conjunctiva. Diffuse, irregular patches 
of grayish-black pigment were scattered 
throughout the bulbar conjunctiva, becoming 


_}more confluent in the region of the fornices. 


This pigmentation was continued into the 
palpebral conjunctiva to the lid margins. 
Sclera. A diffuse bluish-violet discolora- 
tion occupied the majority of the visible 
sclera. 

Cornea. The cornea was clear macro- 
scopically. Slitlamp examination revealed 
infiltration of pigment granules that ex- 
tended from the sclera a millimeter or more 
into the corneal stroma at the limbus. 

Iris. Pupillary responses were normal. 
The iris had a deep, rich-brown color with a 
velvetlike sheen. The heaviness of the pig- 
ment granules present made the iris trabec- 
wlas indistinct. The iris color was much 
darker than that of the left eye. 
Ophthalmoscopic examination. The media 
were clear. The fundic reflex of the right 
eye was dull as compared with the left. The 
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Fig. 2 (Jensen and Haffly). Close-up view of 
the right eye showing the bluish-violet and grayish- 
black patchy distribution of pigment. 


macular area and the retinal vessels ap- 
peared normal. The optic disc had a deep 
physiologic cupping. Within the depths of 
the physiologic cup were scattered flecks of 
black pigment, interlacing with the weblike 
network of the strands of the lamina 
cribrosa. 


Left Eye 

The findings in the left eye were entirely 
normal with the sole exception of the pres- 
ence of an isolated clump of rich-brown 
pigment approximately 1 by 1 by 1 mm. 


Fig. 3 (Jensen and Haffly). The right eye with 
speculum in place. 
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lying on the surface of the iris in the 5 :30- 
o’clock position, midway between the cham- 
ber angle and the pupillary margin. This 
elevated pigmented area had the same rich- 
brown color as the entire iris of the right eye 
and was much darker than the remainder of 
the iris. 


MIcRrOSCOPIC EXAMINATION 


The microscopic report of a section of 
skin taken from the margin of the lesion on 
the forehead read: “‘A piece of skin includ- 


Fig. 4 (Jensen and Haffly). Photomicrograph 
showing pigment-ladened chromatophores in cori- 
um. There is no evidence of melanotic nevus. 


(X200.) 


ing all of the cutis. The epithelium is not 
remarkable. Throughout the corium are 
numerous cells varying from stellate to 
fusiform in shape, filled with brown pig- 
ment, They are dispersed, typical of chro- 
matophores filled with melanin. There is no 
clumping or other features of a blue nevus. 
There is no evidence of malignancy.” 


CoMMENT 


This lesion may properly be called a 
nevus, if one uses this as a generic term to 
include any congenital discolored lesion of 
the skin. It is not the common type of neuro- 


nevus, the cells of which resemble epithelia 
cells and are probably neural in origin 
These cells usually contain melanin. Such ; 
lesion may undergo malignant transforma. 
tion to become a malignant melanoma. 

In the present case the histopathology ma 
be likened to that of the Mongolian spot in 
which the pigment may be increased in the 
epithelium, being particularly noticeable in 
chromatophores, scattered throughout the 
corium. When such heavily clumped pig. 
mented chromatophores band together in 
discrete nodules, the term “blue nevus” js 
usually employed. Thus there is much sini- 
larity between the histopathology of the 
Mongolian spot and the blue nevus. In the 
present case the lesion is diffuse and, histo- 
logically, the chromatophores are no 
clumped into nodules. It would seem unwise 
to use the term “blue nevus” for the diag- 
nosis. The term “melanosis cutis” would 
seem to be an adequate diagnostic term for 
the skin lesion in this case. 


DISCUSSION 


This case seems without parallel in the 
medical literature. Reese* states that he has 
never seen a similarly advanced case an 
adds that it may well represent a precan- 
cerous melanotic state. Whether one is deal- 
ing with an acquired diffuse precancerous 
lesion that will develop in time into a malig- 
nant melanoma or whether one is merely wit: 
nessing the widespread development of 2 
benign congenital condition that has gained 
momentum with the passing years, can only 
be a matter of conjecture. Microscopic stud- 
ies of a skin section taken from the advanc- 
ing margin of the lesion reveal no evidence 
of malignancy in the area of biopsy. In many 


ways the findings fit Bougien’s classical de 


scription of congenital melanosis oculi that 
includes the following characteristics: 

1. Brown to blackish iris with no evidence 
of trabecular structures. The iris may as 
sume a velvety appearance. 

2. Dark iron-gray color of the fundus 
without any evidence of transillumination of 
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the choroidal vessels and intravascular 
spaces. 

3. Pigmented spots in the conjunctiva. 

4. Spotty diffuse discoloration of the 
sclera surrounding the cornea. 

5. Pigmentary deposits in the optic papilla. 

6. Discoloration of the skin of the lids. 

7. The refracting media, as well as the 
nervous part of the retina, are not affected. 
8. Occurrence is more frequent in indi- 
viduals with dark complexion and dark hair. 


9. Usually monocular. 


SUMMARY 


An unusual case of excessive pigmenta- 
tion of the right globe, right optic papilla, 
right side of the face, right side of the scalp, 


3. 
4, —_—.: Personal communication. 
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and the roof of the mouth is presented with 
suitable pictorial evidence that the wide- 
spread disturbance was not present when the 
patient was 17 years of age. 

Microscopic studies reveal a benign pig- 
mentation of the skin made on a biopsy of 
the advancing margin of the lesion. In the 
absence of more definitive findings it is felt 
that the case should be considered one of 
benign progressive melanosis oculi. It is en- 
tirely possible that this widespread pig- 
mentary disturbance represents a precan- 
cerous melanotic state. Only time can tell. 

1315 Medical and Dental Building (1) 


The authors wish to express their appreciation to 
Dr. Clyde R. Jensen, pathologist at King County 
Hospital. 
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PLASTIC REPAIR OF A 
CONGENITAL DEFORMITY OF 
THE EXTERNAL CANTHUS 


Vito La Rocca, M.D. 
New York 


Malformations of the external canthus 
are usually acquired through burns or in- 
juries of the temporal region followed by 
retraction of the scar tissue. Very seldom 
are slight deformities observed as congenital 
anomalies, and the literature on the subject 
is very poor; in fact, no description is found 
of cases similar to the one herein described. 
In 1938, Wheeler described an interesting 
tase with complete absence of the external 
canthus ligament. In order to rebuild the 
canthus in proper position, he had to use 
two strips of orbicularis that were brought 


close to the periosteum of the zygomatic 
bone. 

In the case which I am about to describe, 
the ligament existed but was ectopically 
implanted at the margin of the zygomatic 
bone, about 1 cm. lower than the normal 
position. Because of this abnormal insertion, 
the lower lid was pulled down and forward, 
leaving a space between the lid and the eye- 
ball. Even when the patient’s eye was tightly 
closed some part of the cul-de-sac was ex- 
posed and a moderate lagophthalmos was 
present. 

A plastic operation which would correct 
the deformity had to deal both with the 
external canthus ligament, by transplanting 
it to its right place, and with the skin of 
both lids, because when a manual traction 
was done to raise the external canthus to the 
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level of the one of the left eye, there was a 
bulging in the skin of the upper lid and a 
pulling downward by the stretched skin of 


the lower lid. 


CASE REPORT 


M. N., a woman, aged 20 years, was first 
seen in my office on October 3, 1945, for 


Fig. 1 (La Rocca). Congenital deformity of the 
external canthus. 


Fig. 2 (La Rocca). Appearance after plastic 
correction. 


the condition of the right eye already de- 
scribed and illustrated in Figure 1. The 
patient was-admitted to the New York Eye 
and Ear Infirmary on October 19, 1945, for 
plastic repair under local anesthesia. After 
infiltration of the region with novocaine (2 
percent), a flap of skin 2% cm. long and 
1 cm. wide was delimited on the outer part 
of the upper lid; an incision of the same 
length was made in the skin of the lower lid 
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parallel to the palpebral margin (fig. 3). Th 
external ligament was exposed and com, 
pletely detached from its attachment to th 
lower margin of the orbital rim. A double. 
armed silk suture was passed through th 
conjunctiva, the tendon of the external liga. 
ment, and then through the periosteum oj 


Fig. 3 (La Rocca). A skin flap (a) is delimited 
on the outer side of the upper lid and an incision 
of the same length is made in the skin of the 
lower lid. 


Fig. 4 (La Rocca). The skin flap (a’) is swung 
from the upper lid and sutured into the bed pre- 
viously prepared in the lower lid. A double-armed 
silk suture (b), tied over a rubber peg, pulls 
up the external canthus. 


the zygomatic bone, 114 cm. higher than the 
original insertion. This suture was tied over 
a rubber peg, near the tail of the eyebrows. 

The skin close to the incision of the lower 
lid was then undermined to make a bed for 
the flap which was swung from the uppet 
lid and sutured with several fine cataract 
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sik sutures. A light pressure bandage was 
applied and the patient was discharged from 
the hospital after 24 hours. The heavy silk 
suture supporting the canthal ligament was 
removed on the 10th day, while the fine 
sutures were allowed to fall by themselves. 
Recovery was uneventful. The appearance 
was improved as shown in Figure 2, and 
the lagophthalmos disappeared as soon as 
the lid was brought near to the eyeball. 


SUM MARY 


An unusual case of ,congenital malforma- 
tion of the external canthus with lagophthal- 


jmos is described. The correction was ob- 
jtained by lifting the external canthal liga- 


ment to a proper position, plus a skin flap 
taken from the upper lid and transplanted 
into the lower lid to diminish the traction 
of the lid downward and eliminate the lag- 
ophthalmos. 

42 Fifth Avenue (11). 


SQUAMOUS-CELL CARCINOMA 
OF THE ORBIT 


S. B. Forses, M.D. 
Tampa, Florida 


The case of squamous-cell carcinoma of 
the orbit here described presents several un- 
usual features. A comprehensive review of 
the literature revealed no similar case. First, 
this type of tumor is almost unknown in this 
location. Secondly, the earliest symptom was 
diplopia, for which extraocular muscle sur- 
gery was done with an apparently successful 
result. There was no recognition of any 
unusual pathologic change in the region of 
the internal or lateral rectus muscles at the 
time of the original operation. Thirdly, the 
late symptom of blurring of vision was com- 
plained of by the patient, despite rather re- 
cent refraction, approximately 10 months 
after the original operation. The refractive 
change in this case illustrates the possible 
tole of this evidence in differential diagnosis. 
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REPORT OF CASE 


History. H. R., a florist, aged 53 years, 
complained of pain in the eyes almost con- 
stantly and double vision on looking to the 
right, for the last three months. The diplopia 
was not present in any other position of the 
eyes. He had received injections of thiamin 
and penicillin and had taken some thiamin 
by mouth. 

There was a history of many skin cancers 
removed by irradiation, particularly a large 
growth in the right temporal region within 
the four years immediately preceding. The 
patient was of fair complexion, and there 
had always been great intolerance on ex- 
posure to sunshine. He had no unusual 
habits, vocations, or avocations, and the 
family history was noncontributory. 

Eye examination. On January 11, 1946, 
ocular examination showed that the bulbar 
and palpebral conjunctivas were normal. 
There was greatly limited external rotation 
of the right eye and a tendency to close this 
eye in the right lateral position. The pupil- 
lary size, shape, and reactions were normal. 
The eyegrounds gave evidence of moderate 
arteriolar sclerosis. The media were clear. 
Vision of 20/30 in both the right and the 
left eyes was corrected to 20/20 with the 
following combinations : R.E., +0.25D. sph. 
> +0.5D. cyl. ax. 127.5°; L.E.; +0.5D. 
sph. > +0.5D. cyl. ax. 82.5°; with a 
+2.0D. sph. addition, J1 was obtained in 
each eye. 

The accommodative power was equal and 
normal in both eyes. The near point of con- 
vergence was normal. Esotropia of 8 prism 
diopters was present in the primary position 
with no vertical component. There were 10 
prism diopters of esotropia at near. 

A homonymous diplopia was present in 
the primary position, exaggerated in the 
right lateral position of the eyes and disap- 
pearing almost entirely in the corresponding 
position on the left. A 5-degree prism, base 
out, fused images on the red-glass test in the 
primary position, while in the right lateral 
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position it required a 15-degree prism, base 
out, for fusion. 

The palpebral fissures were equal in the 
two eyes, and the exophthalmometer read- 
ings were the same for both. The peripheral 
visual fields were normal for form and color 
during the entire course of the disease, as 
were also the central fields and blindspots. 

There were many flat glistening skin scars 
scattered over the body with a large scar, 
measuring 4.5 by 5 cm., in the right temporal 
region just above the external angle of the 
orbit. These were postirradiation scars, re- 
sulting from treatment of the skin cancers. 

Diagnosis of palsy of the sixth nerve on 
the right side was made. The patient was 
referred for a neurologic examination, 
which gave negative results, including ex- 
amination of the spinal fluid. 

When the patient was seen 19 days later, 
the ocular findings were about the same. 
There was, however, the additional com- 
plaint of drooping of the right upper lid. 
This symptom was not verified, for the 
palpebral fissures were, as before, equal, 14 
mm, on the two sides. An injection of 
prostigmin was given, but there was no al- 
teration in the width of the fissure nor any 
change in the heterotropia. The exophthol- 
mometer readings were still equal. The 
apparent ptosis complained of was then 
ascribed to the involuntary closure of the 
right eye in order to overcome diplopia. 

Two months later the diplopia had about 
doubled in degree. On May 29th, a 7-mm. 
resection of the lateral rectus and a 3-mm. 
recession of the mesial rectus were per- 
formed. The postoperative course was un- 
eventful. 

Orthoptic exercises were given until July 
2nd. At that time the following prescrip- 
tion for glasses was given: R.E., +0.5D. 
cyl. ax. 97.5°; L.E., +0.75D. sph. ~ +0.5D. 
cyl. ax. 105°. Vision of 20/20 was obtained 
in each eye at distance, and at near with 
the addition of a +2.25D. sph. a Jl was 
easily obtained in each eye. There was 
exophoria of 2 degrees at distance in the 


primary position and of 8 degrees at near 
Slight diplopia of the heteronymous typ 
was present at distance, particularly in th 
left lateral position. The segments in the 
glasses were decentered in, and convergence 
exercises were prescribed for home use. 

In December, 1946, the patient reported 
‘or treatment for a moderate conjunctivitis, 
Conjunctival smears were negative for or. 
ganisms, as were cultures in blood agar 
and in broth. This condition responded to 
treatment and soon subsided. The operative 
scars showed nothing unusual. 

On February 24, 1947, on complaint oj 
the patient, another refraction was done 
with the following findings: R.E., +0.5D, 
sph, <> +0.25D. cyl. ax. 15°; L.E., +0.5D, 
sph. > +0.25D. cyl. ax. 120°. Reading ad- 
dition, O.U., +2.25D. sph. The external de- 
Viation was about the same at distance and 
near. The patient was advised to continue 
the convergence exercises and was also given 
a rotary exercise from the midline to the left. 

One month later, he returned complaining 
bitterly of the new glass for the right eye. 
To my astonishment on rechecking, the 
manifest test showed for this eye a —0.5D. 
sph. > +1.25D. cyl. ax. 165°. With this 
combination normal distance vision was ob- 
tained. The findings were checked carefully 
with the use of homatropine and paredrine, 
and this prescription was then given for the 
right eye, with no change in the glass pre- 
scription for the left eye. There was con- 
siderably diminished internal rotation in the 
right eye and practically no near point of 
convergence. 

On May &th, the patient reported blurred 
vision in the right eye, and the manifest 
refraction showed a pronounced change 
since the previous examination, being for 
this eye —0.75D. sph. 7 +2.25D. cyl. ax. 
85°. With this prescription a distance vision 
of 20/20+ was obtained, and at near, with 
a +2.25D. sph., J1 was obtained. 

At this time the right eye was almos! 
fixed in the lateral position, and there was 
little internal rotation. A heteronymous di- 
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plopia was present with some suppression of 
the right eye. The palpebral fissures and the 
exophthalmometer readings were equal. The 
patient was advised to have another general 
neurologic examination and a roentgen study 
of the orbital regions. The results of these 
examinations were negative. An exploratory 
operation for the purpose of doing again 
the muscle surgery and also checking for a 
tumor in the region of the lateral rectus of 
the involved right eye was then advised. 

On May 18th, under local anesthesia, the 
region of the operative scar over the lateral 
rectus of the right eye was exposed, and it 
was found that the muscle was surrounded 
by dense scar tissue of a rather granular 
type, particularly posteriorly. There was so 
little elasticity present in the belly of the 
muscle that it was difficult to cut it free 
from the globe after placing the recession 
sutures. 

When it was freed, rotation of the globe 
inward, previously impossible, could be 
readily accomplished. After the muscle was 
reattached to the globe posteriorly, several 
portions of tissue were obtained for biopsy. 
The mesial rectus, previously operated on, 
was resected and advanced to the mesial 
limbus. The conjunctiva was closed. A small 
piece of rubber tissue was, however, in- 
serted in the depth of the wound around 
the lateral rectus. 

The pathologic report made by Dr. H. R. 
Mills and Dr. J. N. Patterson, was probable 
squamous-cell carcinoma, but available tis- 
sue showing this pathologic condition was 
insufficient for positive diagnosis. The 
wound was reopened on May 26th, and 
about 1 gm. of pathologic tissue was re- 
moved. On microscopic section, this speci- 
men showed squamous-cell carcinoma of 
about grade III malignancy. 

On May 30th, exenteration of the orbit 
Was carried out under pentothal sodium 
anesthesia. Posteriorly, a large scirrhous 
mass extended to the periorbita and was 
firmly fixed to it in the regions of the su- 
Perior and inferior orbital fissures. The 
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stripping of the periorbita was not easy in 
these regions, but was accomplished. The 
lids were removed flush with the orbital mar- 
gins. The postoperative course was unevent- 
ful. Figure 1 shows the completely epithe- 


Fig. 1 (Forbes). This photograph shows the 
completely epithelized wound and also the scars 
of irradiated skin lesions, particularly in the right 
temporal region. 


lized wound with scars of irradiated skin 
lesions, particularly in the right temporal 
region. 

DISCUSSION 


This case suggests several interesting 
points. The location for such a tumor was 
most unusual. The diagnosis of paralysis 
of the sixth nerve might have been correct, 
due to the nerve being affected peripherally 
by a tumor located in the region of the 
superior orbital fissure. The other nerves in 
this region should, however, have been in- 
volved. Possibly early, the tumor affected 
mechanically the external rectus far back 
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and this condition could of course have been 
overlooked at the time of the original ex- 
amination, 

In addition, the history of skin cancer in 
multiple form, especially the large one in the 
right temporal region, was definite. There 
was no biopsy of these lesions, since it was 
assumed that they were of the basilar type. 
The possibility of tumor cells being intro- 
duced into the orbit from a very early lesion 
not recognized at the time of the first muscle 
surgery must also be considered rather than 
metastasis. 

The refractive changes of the eye on the 
side of the retrobulbar tumor were really 
the first concrete signs suggestive of a 
tumor in this location. Brav and Brav’ di- 
rected attention to the possible diagnostic 
value of refractive change in selected cases 
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of retrobulbar tumor, and it was mentioned 
in association with two cases of cavernous 
hemangioma of the orbit in my report? of a 
series of eight cases of unilateral exophthal- 
mos caused by orbital tumors. In one of 
these cases there was present squamous- 
cell carcinoma over the posterior part of the 
orbital plate with further evidence of the 
tumor around the optic nerve. 


SUMMARY 


A case of squamous-cell carcinoma of the 
orbit is reported. 

The outstanding features relating to site, 
symptoms, diagnosis, and surgical measures 
in this unusual type of case are discussed. 

The significance of refractive change as 
a possible aid in diagnosis is mentioned. 


409 Citizens Building (2). 
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EXOPHTHALMOS IN NEWBORN 
DUE TO ORBITAL HEMORRHAGE 


A. C. Hitpine, M.D. 
Duluth, Minnesota 


An ll-year-old girl came to the office 
for refraction recently. She had beautiful 
and normal eyes and eyelids, and her vision 
in both eyes was 20/20. Her record con- 
tained the following interesting history. 

She was born on January 31, 1937, in the 
position of~face presentation. After birth 
her face was so swollen that the eyes could 
not be seen. By February 5th the swelling 
had receded to such an extent that they could 
be inspected. It was found that there was 
a marked proptosis of the right eye with 
limitation of movements. 

When I first saw her in consultation, there 


was beginning ulceration of the upper cor- 
nea of the right eye and the lids did not 
cover the eye. There was a marked protru- 
sion of the globe with every crying effort. 
There was considerable congestion of the 
cunjunctivas, and a moist chamber was pre- 
pared to protect the eyes. By February 11th 
all signs of external irritation had subsided 
but the proptosis still remained. In fact, 
during the next few days the globe was ex- 
truded out of the conjunctival sac beyond 
the eyelids several times, and enucleation 
was considered. However, on February 13th 
the eyelids were stitched together with 
double sutures over the globe in order to 
protect it. Spinal and cistern punctures were 
attempted on February 14th but were un- 
successful. 

On February 15th a needle was passed 
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into the orbit behind the globe and 3 cc. 
of old blood were aspirated. Aspiration was 
repeated on the following day, and 1 cc. of 
blood was removed. After these aspirations 
the proptosis was reduced by three-fourths. 
There was still some limitation of move- 
ments, however, especially in the upward 
gaze. Eventually this also became normal. 

A diagnosis of orbital hemorrhage due 
to birth injury was made. 


DISCUSSION 


Orbital hemorrhage following birth in- 
jury seems to be very uncommon. I found 
only three reports in the literature of uni- 
lateral exophthalmos in newborn infants 
which might be due to hemorrhage. In none 
of the three was hemorrhage proven. 

Velter and Margiat deTrigny* reported 
a case of proptosis, with marked swelling of 
the eyelids, in 1939, They made a tentative 
diagnosis of angioma and took a biopsy 
which proved to be negative. 

Windham? reported a case, in 1942, in 
which a sudden exophthalmos developed on 
the sixth day. He concluded that an orbital 
tumor was present and planned to operate 
but the next morning the proptosis had 
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receded 40 percent. He assigned this reces- 
sion to the effect of the X rays which had 
been used in taking roentgenograms. He 
continued treatment with X ray, and 20 days 
later the eye was normal. 

Harley*® reported a similar case, in 1943, 
in which the exophthalmos developed the 
day after delivery and reached such an ex- 
tent that it measured 17 mm. in the left 
eye as compared with 6 mm. in the right. 
The exophthalmos persisted unchanged for 
about 13 days and then began to get better. 
It was about gone on the 23rd day, and 
entirely gone on the 32nd day. Harley con- 
cluded that this was probably an orbital 
hemorrhage and that the effect from the 
X rays used was debatable. 

It is likely that all three of these cases, as 
well as the one reported here, were due to 
orbital hemorrhage from birth injury. These 
cases emphasize the fact that radical meas- 
sures should be avoided when the eyes of 
an infant show marked displacement from 
an unknown cause. Recovery may be com- 
plete with simple therapeutic measures and 
a little patience. 


626 Medical Arts Building. 


REFERENCES 
1. Velter, M., and Margiat deTrigny, P.: Acute unilateral exophthalmos in a new born infant. Bull. 


Soc. d’opht. de Paris, 1939 (Oct.-Dec.) pp. 569-570. 


2. Windham, R. E.: A case of exophthalmos in a newborn infant. Am. J. Ophth., 25:1236 (Oct.) 


1942. 


3. Harley, R. D.: Exophthalmos in the newborn. Am. J. Ophth., 26 :1314-1315 (Dec.) 1943. 


RETINOCHOROIDITIS RADIATA* 
Cui Hsin-Hsranc, M.D. 


Chengtu, Szechwan, China 


From the Rigshospital of Professor 
Roenne in Copenhagen, T. H. Brown? de- 
scribed an interesting case which he called 
tetinochoroiditis radiata. Both eyes of a 
man, aged 47 years, showed a similar change 


of circumpapillary atrophy of the choroid 
*From The Eye, Ear, Nose and Throat Hospital. 
t Brit. J. Ophth., 21:645, 1937. 


around the normal papilla. From this area 
atrophic stripes with considerable pigmenta- 
tion followed the veins to the periphery. 
The field of vision was slightly contracted 
and vision was 6/9. 

Since a perfect replica of this unique 
case has been found, it is of interest to de- 
scribe it. 


CASE REPORT 


History. Patient Wan Pei Wen, a housewife, aged 
36 years, complained of redness, pain, and a sense 
of distention in the left eye for more than three 
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weeks, Some impairment of vision was also present. 
These conditions became progressively worse in spite 
of treatment including eyedrops and three injections 
of a sulfonamide. When the pain was severe, it radi- 
ated to the corresponding side of the head. 

She had never noticed any discomfort in the right 
eye. Four years ago she had had the same trouble 
in the left eye which lasted for about three months. 
At that time she was taken care of by a general 
practitioner. 

The patient was married 17 years ago, had had 
11 pregnancies, with two 3-month abortions. The 


Fig. 1 (Chi Hsin-Hsiang). In the atrophic areas 


there were irregular-shaped, dark, pigmented 
patches, scattered evenly on the nasal side. On the 
temporal side, they were relatively dense at the 
periphery. 


first child, she was told by a doctor, was supposed 
to have congenital syphilis. A serologic test for 
syphilis was positive once in 1941, but repeatedly 
negative for seven times since 1942, after injections 
of neoarsphenamine. During each period of preg- 
nancy, she received some neoarsphenamine injections 
which amounted to about 30 altogether. She had no 
history of chronic cough or hemoptysis, although 
her father had died of chronic cough and hemopty- 
sis 24 years ago. Her husband had a history of ven- 
ereal exposure, penile sore, and G.C, urethritis. The 
woman was admitted to the hospital on July 21, 1947. 

Ophthalmic exammation. Right eye: The anterior 
part of the right eye was normal. The disc appeared 
normal. There was a circumpapillary atrophic area 
of 4 to 3 disc diameters, the longest diameter being 
on the nasal side. There were four stripes of atrophic 
areas radiating out from this circumpapillary at- 
rophic region. These stripes followed the distribu- 
tion of the main retinal veins. Before these stripes 
terminated at the equatorial region, they divided and 
subdivided until they became much narrower in 


NOTES, CASES, INSTRUMENTS 


width. The color of the atrophic area was partly 
grayish with a bluish tint. 

In the atrophic areas there were irregular-shaped 
dark, pigmented patches, scattered evenly on the 
nasal side. On the temporal side they were relatively 
dense at the periphery (fig. 1). 

At some regions the pigmented patches ensheathed 
the retinal veins, so that the vessels appeared black, 
The retinal arteries were definitely narrower. At 
certain regions the superior and inferior retinal 
arteries showed whitish lines running along their 
sides. The macular region appeared to be normal, 
Vision was 6/6, J1. 

Left eye. The lids were slightly swollen and the 
palpebral conjunctiva was moderately congested, 
There was a tender nodule (episcleritis) 1.5 by | 
cm. in size at the 3-o’clock position of the limbal area, 
with deep injection which did not fade after using 
adrenalin. There were numerous fine deposits on 
the posterior surface of the cornea, chiefly located 
on the temporal side. The anterior chamber was 
slightly deeper than on the right side. There was 
blurring of the iris pattern. The pupil dilated well 
under atropine. Fine whitish and brownish spots 
were found on the anterior lens capsule. Intraocular 
pressure was normal. 

The general appearance of the fundus was the 
same as in the right eye except that the circum- 
papillary area of atrophy was narrower and the 
stripes which ran from the papilla to the periphery, 
following the veins, were thinner. As the eye was 
irritated by the scleritis, a picture could not be taken 
of the fundus. Vision was 6/30, J3. 

Visual fields. The right eye showed a slight con- 
centric contraction and a horizontal enlargement of 
the blindspot. The left eye showed more concentric 
contraction but did not show an enlargement of 
the blindspot. 

Laboratory findings. Wassermann, Kahn, and 
Ring tests were negative. Tuberculin test was posi- 
tive to 1/1000 mg. Fluoroscopy of the chest was 
normal. 

Treatment of the left eye consisted of atropine 
dionine as eye drops. The episcleritis was treated by 
rubbing a copper sulphate stick on it. 

Course. On discharge, August 6, 1947, the epi- 
scleral nodule had completely disappeared. There 
was no photophobia or lacrimation. Vision was 
6/7.5. 

Comment. The change of the fundus was appar- 
ently an old one, since the patient and all her pres- 
ent complaints were due to the episcleritis. In these 
factors this case resembles that reported by Brown, 
as it also does in the good vision and the change of 
the field. Another similarity is that the disease ap- 
parently originates on the retinal veins because all 
the bands of choroidal and retinal change follow the 
veins and their distributions. 

The retina shows the most conspicuous changes 
because the pigmented deposits are lying in its in- 
nermost layers, covering many parts of the retinal 
vessels and, in places, enveloping the retinal veins 
in black sheaths. The white part of the circum- 
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papillary atrophy and the stripes are due to the 
atrophy of the pigment epithelium and of the 


choroid. 
DISCUSSION 


In agreement with Brown, we consider 
the origin of this disease to be an inflamma- 
tion of the veins. The arteries in our case 
also showed considerable changes by their 
attenuation and by their accompanying 
sheaths, that means that there was once an 
arteritis. Without doubt, however, the 
change of the veins is more marked and 
important and the acute stage of this whole 
fundus picture was apparently once a wide- 
spread periphlebitis. 

A difference between Brown’s case and 
the one herein presented is the etiologic fac- 
tor. In Brown’s case tuberculosis was ap- 
parently the etiologic factor, while in our 
case there was very little evidence of tu- 
berculosis but the patient had had syphilis. 

The explanation of this characteristic and 
unusual picture of the fundus is difficult if 
we consider the etiology. Periphlebitis, as a 
rule, is of tuberculous origin but has a 
quite different clinical picture. Usually, it 
is on the periphery. It also has a tendency 
to recur and finally leads to vitreous hemor- 
thages (Eales’s disease) and retinitis pro- 
liferans. A third difference is that tubercu- 
lous periphlebitis does not lead to any pig- 
mentation of the retina. In arrested cases 
of periphlebitis retinae we have newly 
formed veins, with fine white membranes 
of connective tissue following the veins and 
crossing the newly formed loops. 

Periphlebitis retinae occurs near the pa- 
pilla but rarely. Apparently it causes the 
destruction of the nerve-fiber layer of the 
retina with corresponding defect in the 
visual field. If tuberculosis was the etio- 
logic factor in Brown’s case, it produced an 
unusual condition in that the periphlebitis 
started near the papilla, following all the 
veins and producing much pigmentation. 

On the other hand, syphilis, the etiologic 
factor in our case, is known to be a cause of 
arteritis of the retina and to produce pig- 
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mented sheaths on the peripheral arteries 
of the retina. Periphlebitis apparently does 
not play any role in the pathology of syphi- 
litic diseases. In our case, we have only 
a slight involvement of the arteries, but very 
marked pigmentation along the veins. One 
is tempted to deny syphilis because the veins 
are involved in such a degree, and yet the 
pigmentation makes the syphilitic origin very 
likely. 

Retinochoroiditis radiata presents not only 
a marked and typical appearance of the 
features: (1) The acute stage probably does 
not cause much visual impairment. (2) It 
does not cause much impairment of the whole 
retina since vision is good. 


A CASE OF MULTIPLE NEURO- 
FIBROMATOSIS WITH SOME 
UNUSUAL FEATURES* 


Exxiot A. M.D. 
Richmond Heights, Missouri 


The following case of neurofibromatosis 
is presented because of the unusual distri- 
bution of the lesions on the palms of the 
hands, the scalp, and the mucocutaneous 
borders of the upper and lower eyelids, 
where they are responsible for a recurrent 
trichiasis. In addition, in this case there is 
a clear-cut history of the existence of the 
same condition in three successive genera- 
tions, both the father and son of this patient 
being similarly afflicted. A 3-year-old grand- 
son has developed café au lait spots, a pre- 
cursor of the condition. 


CASE REPORT 


History. B. G., a 58-year-old white man, 
was hospitalized in July, 1941, with chronic, 
far-advanced pulmonary tuberculosis. He 
stated that he first noticed multiple small 


*From the Department of Medicine and Sur- 
gery, Veterans Administration, Oteen, North Caro- 
lina, 
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Fig. 1 (Wallach). Small, discrete tumors are 
visible on forehead, face, and eyelids where they 
cause a turning-in of the lashes. 


tumors on the chest in 1918 when he was 
about 30 years of age. Since 1925, when 
small tumor masses appeared on each eye- 
lid, he has had to have his lashes plucked 
out because, as he put it, “they turn in and 
rub against my eyes.” 

On physical examination his entire body 
was found to be covered with multiple small 
tumors located, in general, between the skin 
and subcutaneous tissue. Many of the le- 
sions were pedunculated, soft, pliable, and 
moderately tender to pressure. An actual 
count of the number of the masses in the 
middle of the back averaged between 25 
and 40 per square inch, with diameters vary- 
ing from 1 mm. to 1.5 cm. The majority of 
the larger lesions were pedunculated and 
most of them had a definite ring of tissue at 
the base through which the tumor mass pro- 
truded. Sonie could be felt better than seen 
and presented themselves to the palpating 
finger as soft masses beneath the skin, not 
readily visible. In general they were of a 
dull red color which was not continuous 
with the hue of the surrounding skin. No 
areolas were present. 

The general distribution defied accurate 
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description. Although densest over the 
lower lumbar region and lower abdomen, 
they also extended from well into the scalp 
to the face where they invaded the eyelids 
(fig. 1) causing a turning in of the lashes, 


Fig. 2 
sized to pea-sized lesions on inner aspect of both 
forearms and palms. 


(Wallach). Multiple, discrete pinhead- 


At this site, the lesions were smaller and 
firmer than elsewhere on the body. From 
the face they extended down the neck to the 
arms, forearms, and into the palms (fig. 2). 
The upper chest and sternal area were 
densely covered with the masses, and the 
penis and scrotal sac were also involved. 
The lower extremities were not heavily in- 
vaded, the number of lesions decreasing 
markedly from below the hips to the upper 
thighs. Those on the legs and thighs were 
small and slightly raised. Light brown pig- 
mented areas (café au lait) were noted on 
the thighs, these areas varying in size and 
shape. The patient stated that he noticed a 
progressive increase in the number and size 
of the lesions. 

A neuropsychiatric examination revealed 
the patient to be mentally clear and ade- 
quate. 
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X-ray examination of the spine showed 
narrowing of the anterior portion of the 
jnterspaces of the lower dorsal vertebras due 
to pressure. X-ray examination of the lungs, 
bones, and skull revealed no abnormalities. 

Laboratory tests. The blood Wasserman 
was negative. Calcium-phosphorus and 
phosphatase levels were normal. Examina- 
tion of the blood was normal. 


COMMENT 


There have been cases reported in the 
literature of von Recklinghausen’s disease 
involving the eyelids. These articles, how- 
ever, as well as the standard texts on oph- 
thalmology mention only the single, large, 
soft type of tumor, not involving the lashes. 
These tumors were removed en masse sur- 
gically. The lesions on the eyelids referred 
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to in this article are the small, multiple, 
hard type of neurofibromas associated with 
a widespread distribution of the disease. I 
have been unable to find a report of this type 
of lesion associated with a trichiasis. Pal- 
mar and scalp involvement in multiple neu- 
rofibromatosis is also very rare, but has been 
reported.” 

Our patient was one of a family in which 
similar lesions were present in three con- 
secutive generations and there is a strong 
possibility that a grandson (fourth genera- 
tion) will develop neurofibromatosis, since 
he already shows the café au lait spots, 
which are generally considered a precursor 
of the condition. Frank* has reported the 
familial incidence of von Recklinghausen’s 
disease traced through five generations. 

7716 Wise Avenue (17). 
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HERNIATION OF THE VITREOUS 


Dr. CHarLes M. KING presented a case 
of herniation of the vitreous following a 
simple intracapsular extraction of a nuclear 
cataract in Mrs, W. A. C., a white woman, 
aged 60 years. Removal of the prolapsed 
vitreous from the pupillary space was de- 
scribed. 

On July 9, 1947, a simple intracapsular 
extraction with a peripheral iridotomy was 
done for nuclear cataract. Two McLean su- 
tures were used. No vitreous loss or other 
complications at the time of operation were 
encountered. On the night following sur- 
gery the patient had pain in the eye and, on 
examination the next morning, there was a 
moderate hyphemia present. The iris was 
visible through the blood. On the fifth post- 
operative day, there occurred another mod- 
erate hemorrhage into the anterior chamber. 
The subsequent blood clot was slowly ab- 
sorbed. 

On August 1, 1947, a sacculated hernia- 
tion of the vitreous through the pupil was 
found, and there were blood pigments and 
small bits of clot on the face of the vitreous. 
This prolapse closely resembled a mushroom 
in its shape, the contracted pupil causing a 
narrow pedicle to be present. Miotics did not 
effect any change in the size, shape, or ap- 
pearance of the herniation. 

On August 20, 1947, a Wheeler knife was 
introduced into the anterior chamber and 
the sacculated vitreous prolapse was cut on 
the plane of the iris. A 2-cc. hypodermic 
syringe with a 22-gauge needle, bevel up, 
was introduced into the chamber and an 


attempt was made to withdraw vitreous 
through the needle. A very small amount 
went into the cannula of the needle. With 
suction maintained, the needle was with- 
drawn and a long string of discolored vit- 
reous trailed along in its path. This string 
was grasped with forceps and all the pro- 
lapsed vitreous was slowly pulled out of the 
anterior chamber. The pupillary area was 
left clear. 

On September 23, 1947, corrected vision 
in the eye was 20/20—2, Jl. There were 
many fine vitreous opacities scattered over 
the vitreous proper and at times the pa- 
tient’s vision was temporarily disturbed. 

This presentation was made because not 
much has been reported locally concerning 
this type of vitreous herniation following 
intracapsular cataract extraction. Perhaps 
good fortune was smiling upon the surgeon 
in this instance. The desired results were 
obtained and no special instruments were 
required for the procedure. 


ALLERGIC REACTION OF PREVIOUSLY SENSI- 
TIZED EYE TO PARENTERAL PENICILLIN 


Dr. JAMES E. WILSON reported that Dr. 
R. H. M. had a conjunctivitis of the left eye 
on September 16, 1946, which was treated 
with penicillin. This produced a reaction of 
the conjunctiva and skin of the lids so that 
penicillin was discontinued. No penicillin 
was ever used in the right eye. 

On December 1, 1947, he began receiving 
parenteral penicillin for a urinary infection. 
No penicillin had been used in or about 
either eye since September, 1946. About 
eight hours after parenteral administration 
was begun, the conjunctiva of the left eye 
and the skin of the lids became red and 
swollen. The skin was rough and the reaction 
extended down onto the cheek. 

Pyrabenzamine (50 mg., 3 times daily), 


1490 


col 
the 
the 
out 
of 
pat 
left 
onl 
rec 
pite 
ant 
an 
eye 
ali¢ 
rig 
cot 
wit 
of 
ho 
bu 
ins 
B. 
by 
ha 
at 
co 
te 
ea 
th 
a 
sh 
m 
n 
it 
to 
Sl 


SOCIETY PROCEEDINGS 


cold boric compresses, and discontinuance of 
the penicillin injections completely cleared 
the eye reaction in 24 hours. 

The right eye remained normal through- 
out. The only general symptom was itching 
of the skin of the legs. 

Mr. R. L. S., Jr., Dr. Wilson’s second 
patient, had an acute conjunctivitis of the 
left eye on December 1, 1946, and this eye 
only was treated with penicillin with prompt 
recovery. On February 5, 1947, he was hos- 
pitalized for a severe respiratory infection 
and received parenteral penicillin. 

Within 10 hours he had a severe swelling 
and redness of the conjunctiva of his left 
eye. The skin of the lids became rough, red, 
and swollen even down onto the cheek. The 
right eye remained normal. 

After 24 hours he developed a rash over 
most of his body, worse on the legs, ac- 
companied by intense itching. He was treated 
with Benadryl, forced fluids, discontinuance 
of penicillin, and sodium thiosulphate. In 15 
hours the left eye had returned to normal, 
but the general reaction was longer in clear- 


ing. 


VALUE OF BERMAN LOCATOR 


Dr. JAMES E. WILSON said that Mr. G. 
B.’s right eye was injured on July 14, 1947, 
by entry of a foreign body received while 
hammering on an iron fence. 

The wound of entrance was 3-mm. long 
at the 5:30-o’clock position, one half in the 
cornea and one half in the sclera. The an- 
terior chamber was shallow. One small lin- 
ear hemorrhage in the vitreous was seen at 
the upper nasal position. The lens did not 
appear to be injured. X-ray localization 
showed a 1 by 2 by 3-mm. foreign body of 
metallic density well back and in the upper 
nasal position. According to the localization 
it was situated in the sclera, or very close 
to it, either inside or outside the globe. 

Protruding iris was excised and the 
wound was closed with three 6-0 black silk 
sutures. The internal rectus was exposed. 
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The Berman locator showed the site of the 
foreign body to be 6 mm. posterior to the 
muscle attachment and beneath the middle 
of the muscle. The muscle was detached and 
the locator, applied directly to the sclera, 
indicated the point for posterior-route re- 
moval. A mattress suture was placed and 
diathermy punctures were made. Next an in- 
cision with the keratome was made down to 
but not through the choroid. The foreign 
body came through with the first application 
of the hand magnet. The sutures were tied 
and no vitreous was lost. Three weeks after 
the injury the vision was 20/20 J1, uncor- 
rected. 

The Berman locator is always a help in 
localizing intraocular foreign bodies and is 
valuable in borderline cases, such as the one 
reported here. 

Dr. Wilson’s fourth case was that of Mr. 
L. T. K. who, while hammering on a chisel 
against a transmission on December 4, 1947, 
felt something strike his left eye causing 
immediate pain. 

Examination showed a vertical 2-mm. 
wound at the nasal limbus with a small 
peripheral opening in the iris. The anterior 
chamber was full and no blood was seen. 
With the ophthalmoscope a small, dark- 
gray mass was seen in the upper nasal 
quadrant just posterior to where the foreign 
body entered. Fundus findings were other- 
wise negative. Vision was 20/20. 

X-ray localization showed a 1 by 2 by 3- 
mm. foreign body near the sclera, about the 
position of inferior rectus insertion. 

At operation, exposure was made over the 
insertion of the inferior rectus. The Berman 
locator indicated the ideal place for pos- 
terior-route extraction. The tendon and 
muscle fibers of the inferior rectus insertion 
were separated meridionally. The suture, 
diathermy punctures, and scleral incision 
were the same as in the first case. The for- 
eign body came out with the first applica- 
tion of the magnet. No vitreous was lost. 

The precise localization with the Berman 
instrument made it unnecessary to detach 
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the inferior rectus. On December 9, five days 
later, the vision was 20/20, uncorrected. 


LYMPHATIC LEUKEMIA WITH LACRIMAL 


GLAND INVOLVEMENT 


Dr. JAMEs E. WILSON reported that Dr. 
W. L. B., in September, 1946, had elevation 
of temperature and general malaise. White 
blood count was about 64,000 and, on the 
basis of blood tests, a diagnosis of lymphatic 
leukemia was made. In November, 1946, he 
had radioactive gold with prompt reduction 
of the W.B.C. to 10,000. He had a further 
reduction within 2 to 3 months to about 
4,500 where it has remained Since. 

About February, 1947, he had enlarge- 
ment of the spleen and axillary glands. These 
responded promptly to X-ray radiation. 
These glands were affected again in May 
and August when they were treated with 
X-ray radiation. In December, 1947, the 
same glands plus the inguinal and glands of 
the chest were involved. He received radia- 
tion treatments for these. 

On November 10, 1947, he was examined 
and found to have enlarged glands in the 
lacrimal area, extending medially about 4 
centimeters. The swelling was so great that 
the upper lids were pushed down, interfer- 
ing with vision. Upon eversion of the lids, 
pinkish dusky masses were seen filling the 
upper fornices and extending from the lac- 
rimal area to beyond the midline above. The 
masses extended subconjunctivally down 
onto the globe. The enlargements were sym- 
metrical. 

At operation on November 10, 1947, the 
upper lids were retracted upward through 
a conjunctival incision. The masses were 
isolated and removed. The mass on the right 
extended farther back into the orbit involy- 
ing the superior oblique from which it was 
dissected. A small amount of the tumor in 
the area of each lacrimal gland was left to 
prevent subsequent dryness. Healing was 
uneventful and the patient left the hospital 
in four days. To date, December 10, 1947, 
there has been no return of the masses or 
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enlargement of the part which was left. 

Pathologic report. Gross appearance: 
Specimen consists of five ovoid pieces of 
pale-pink tissue, the largest of which meas- 
ures 2.5 cm. in diameter. This tissue is 
covered by a thin capsule. On section, the 
parenchyma appears homogeneous through- 
out. Some specimens are not as well defined 
as the one just described. These contain a 
larger amount of fibrous tissue. 

Microscopic diagnosis. Lymphatic infiltra- 
tion of lacrimal gland, compatible with lym- 
phatic leukemia. Mikulicz’s disease cannot 
be excluded. 


RESECTION-RECESSION FOR EXTERNAL REC- 
TUS PARALYSIS 


Dr. J. WesteyY McKINNEy reported the 
case of Mrs. J. L., aged 42 years, whose left 
eye had been crossed all of her life. Her 
father had right abducens palsy and her 
daughter had bilateral abducens palsy from 
birth. Examination revealed an ¢sotropia of 
13 degrees. There was diplopia if she looked 
straight ahead. Therefore, she habitually car- 
ried her head turned to the right. There 
was a paralysis of the left external rectus. 
The left eye failed to rotate to the midline 
by 16 degrees. This corresponded exactly 
with the binocular field which showed the 
diplopia to be overcome beyond 16 degrees, 
eyes to the right. At operation, the left in- 
ternus was recessed 5 mm. and the left ex- 
ternus resected 6 mm. 

Six weeks later there was binocular single 
vision from 16-degrees left to 20-degrees 
right. The patient was entirely comfortable 
and no longer held her head rotated to the 
right side. With the red glass there was 6- 
degrees esophoria with the right eye fixat- 
ing; and 4-degrees with the left eye fixating 
for distance. There was orthophoria for 
near. The convergence near point was 6 cm. 


MUSCLE TRANSPLANTATION FOR EXTERNAL 
RECTUS PARALYSIS 


Dr. J. Westey McKINNeEy reported the 
case of R. L., aged 11 years, who was first 
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seen December 6, 1944. Both eyes had been 
turned in since birth. The grandfather had 
right abducens palsy and the mother had left 
abducens palsy. 

Examination revealed a bilateral paralysis 
of the external recti with much secondary 
contracture of the internal recti. Neither eye 
could be rotated to the midline. Fixation al- 
ternated. With the right eye fixating, the 


lesotropia measured 40 to 45 degrees; with 


the left eye fixating, the esotropia measured 


135 degrees. 


At operation, both internal recti were re- 
cessed, both external recti were resected, and 
the lateral halves of both superior and in- 
ferior recti were transplanted to their re- 
spective external recti. 

The result was over correction of 15 de- 
grees with the right eye fixating and 10 
degrees with the left eye fixating. The actual 
exotropia was less than these figures would 
indicate. There was a positive angle kappa 
of 5 degrees for the right eye and 10 degrees 
for the left. The left eye was reoperated 
upon, the external rectus being set back 5 
mm. 

The final cosmetic result was good. Ex- 
ternal rotation was 30 degrees for the right 
eye, and 35 degrees for the left. 


MELANOMA OF THF CHOROID 


Dr. R. O. RYCHENER reported a case and 
exhibited the pathologic section of melanoma 
of the choroid. 

Mr. J. G. P., aged 45 years, was seen on 
July 29, 1947, in consultation with Dr. Ralph 
W. Danielson at Denver, Colorado. One year 
previously the patient had jeen refracted 
with normal vision in each eye and no fun- 
dus lesion was noticed on ophthalmoscopic 
examination. For the past :wo months some 
visual diminution had been noticed in the 
left eye and, upon recent examination, what 
appeared to be a neoplasm of the choroid in 
the left fundus, temporal to the macula, was 
observed by Dr. Danielson and his associate. 
Upon examination here the media were clear. 
At the temporal and superior border at the 
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left macula was a dome-shaped grayish 
brown mass about 2 disc diameters in di- 
ameter, elevated at its greatest height 6 disc 
diameters above the level of the disc. Flakes 
of brown pigment lay behind the retinal 
vessels on the temporal border. On the nasal 
border appeared to be a small retinal cyst 
flecked with pigment, overriding the mass 
like a bulla on the cornea. Transillumination 
was unsatisfactory because of the location 
of the lesion at the posterior pole, but at 
times a small shadow seemed to be present. 
The diagnosis established in Denver was 
confirmed and further consultation advised. 

The patient was later seen at a well-known 
clinic in the north where the diagnosis of 
choroidal exudate was made and expectant 
treatment was advised. In December he was 
seen at another clinic in the east where diag- 
nosis of intraocular sarcoma was made and 
enucleation advised. This was done and 
pathologic section showed a grade-2 melano- 
sarcoma of the choroid, involving the pos- 
terior ciliary nerve. 


INTRAOCULAR FOREIGN BODY 


Dr. RicHarp A. MILLER reported Mr. 
H.1.0., aged 37 years, who was seen on Feb- 
ruary 16, 1948. The following history was 
given, 

In the autumn of 1946, while hammering 
on a piece of steel, a foreign body struck 
him in the right eye. He immediately re- 
ported to a doctor who examined the eye 
and told the patient that there was no intra- 
ocular foreign body, that he was evidently 
struck a glancing blow by the flying material 
which did not penetrate the globe. 

In the subsequent few weeks the vision 
in this eye began to fail and four months 
later he consulted an ophthalmologist who 
took X-ray films, found an intraocular for- 
eign body, and so informed the patient. He 
also advised the patient to leave the eye 
alone unless it became painful. 

When seen by me, the patient complained 
of dull aching pain in the right eye for the 
previous week. Examination showed vision 
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to be: R.E., light perception and projection ; 
L.E., 20/20, J1. Examination of the right 
eye showed mild ciliary injection and an old 
perforating scar just lateral to the center of 
the cornea. The-anterior chamber was shal- 
low, the pupil 4 mm. in diameter and slug- 
gish in its reaction to light. The lens was 
opaque and, in its lower portion just beneath 
the capsule, there was a brown foreign body 
approximately 2 by 4 mm. in diameter. There 
was no fundus reflex. The intraocular pres- 
sure in the right eye was 40 mm. Hg 
(Schigtz) ; left eye, 20 mm. 

The next day, under local anesthesia, an 
extracapsular extraction of the lens was 
performed through a round pupil, deliver- 
ing the foreign body with the lens nucleus. 
The patient has made an uneventful recov- 
ery and on March 8, 1948, the vision in the 
right eye was improved to 20/40 with a 
+11D. sph. > +1.0D. cyl. ax. 180°. 


KRUKENBERG’S SPINDLE 


Dr. MeERIweTHeR Lewis pre- 
sented a white woman, aged 27 years, with 
typical Krukenberg’s spindles. 

The patient complained that her eyes 
ached and tired easily. She was quite obese 
and took thyroid extract regularly. The 
condition was discovered on making a rou- 
tine examination along with cycloplegic re- 
fraction. The eyes were normal except for 
the brown pigment deposits on the corneal 
endothelium. Most of the pigment spots 
were arranged to form vertical spindles, 
centrally located. Each measured about 1.5 
mm., horizontally, and 5 mm., vertically. 
There was a diffuse scattering of pigment 
over a broad area of the cornea in addition 
to the denser clumping which formed the 
spindles. Vision was .20/25 in each eye. 

Comment. Duke-Elder stated in his text 
(volume 2, page 2036) that some 70 cases 
were in the literature. The condition was not 
nearly so rare as-the small number of cases 
indicated. Many cases were not reported 
when diagnosed and many were overlooked. 
The spindles were first described by Kru- 
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kenberg in 1299. The chief interest in them 
concerned the etiology. It was the consensus 
of opinion that the condition was not con- 
genital, but was due to an atrophic process 
in which uveal pigment was deposited on 
the endothelium of the cornea in this un- 
usual arrangement. 


SIMPLE VERSUS COMBINED CATARACT EX- 
TRACTION 


Dr. MERIWETHER LEwIs pre- 
sented two patients upon whom simple in- 


tracapsular cataract extractions had been per- | 


formed on both eyes. 

Case 1. Mr. A. L. W., a white man, aged 
44 years, was first seen in June, 1946, with 
the complaint of failing vision for four 
years. Examination showed a clouding in the 
posterior cortex of both lenses most marked 
in the left eye. Iridodonesis was present in 
both eyes, but the lenses were apparently 
not subluxated. 

Vision was: O.D., 20/200; O.S., 5/200. 
With a —2.25D. sph., O.D., 20/40; and 
with a —4.0D. sph., O.S., 20/200. A plus 
1.75D. addition gave J4 and J14, respec- 
tively. These glasses enabled the patient to 
carry on his work as an executive for slightly 
more than a year. 

Complete physical and laboratory studies 
by his physician were entirely negative. In 
July, 1947, vision could not be improved be- 
yond: O.D., 20/100; O.S., 8/200; J12 was 
the smallest type he could read. 

On August 21st, a simple intracapsular 
extraction with peripheral iridotomy was 
performed on his left eye. Four days later 
the same procedure was done on the right 
eye. There were no postoperative complica- 
tions. Eight weeks after operation final re- 
fraction was done. O.D., with a +13.25D. 
sph. > +0.5D. cyl. ax. 120° = 20/20+; 
O.S., +12.75D. sph., > +0.5D. cyl. ax. 135° 
= 20/20+. With both eyes, he read the 
20/15 line completely. With a plus 2.5D. ad- 
dition, he read Jl at from 13 to 20 inches. 
He was able to use his eyes together per- 
fectly. 
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Case 2. Mr. M. L. W., a white man, aged 
52 years, was seen first in February, 1946, 
with the complaint of failing vision for one 
year. Examination showed posterior corti- 
cal cataracts of both eyes, but vision was 
20/40 in each eye. With a +2.25D. sph., 
vision was increased to 20/30, J3. 

A general examination by his physician 
was negative. He was able to do his work 
as a metal plater until August, 1947, when 
his vision had become too poor (20/100, 
J10) to continue. 

On August 26, 1947, a simple intracap- 
sular extraction was performed on his right 
eye and three days later the same on his left 
eye. There were no postoperative complica- 
tions. Nine weeks after operation he was 
refracted. Vision was: O.D., with a 
+11.25D. sph. > +1.25D. cyl. ax. 115° = 
20/20; O.S., with a +11.25D. sph. 7 
+1.0D. cyl. ax. 80° = 20/20. With a plus 
2.5D. addition he read J1 at from 14 to 20 
inches. He was able to resume his work al- 
most immediately. 

Comment: These patients were presented 
for two reasons. 

1. I have in the past presented numerous 
cases that showed undesirable results from 
numerous and varied complications follow- 
ing cataract extractions. It seemed permis- 
sible to show a few good results occasion- 
ally. 

2. To promote a discussion among the 
members as to the selection of cases for ex- 
traction without iridectomy. A number of 
years ago I did a much higher percentage of 
simple extractions than at present. Various 
complications led to the belief that they 
should be done only in relatively young pa- 
tients who intend to lead an active and pro- 
ductive life for a considerable span of years 
after operation. In the majority of cases the 
combined extraction was safer. 

Daniel F. Fisher, 
Recorder for Eye Section. 
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NEW ENGLAND 
OPHTHALMOLOGICAL 
SOCIETY 


December 17, 1947 


Dr. Epwin B. Dunpxry, presiding 


IMMUNOLOGIC REACTIONS OF HUMAN SERUM 
GAMMA GLOBULIN IN HERPES SIMPLEX 
AND EPIDEMIC KERATOCONJUNCTIVITIS. 


Dr. Henry F. ALLEN of Boston pre- 
sented this subject. He said that experiments 
performed by J. T. Heyl, H. F. Allen, and 
F. S. Cheever have demonstrated in human 
serum gamma globulin neutralizing anti- 
bodies against the virus of herpes simplex. 

The titer of this antibody was of the same 
order of magnitude in separate samples of 
serum gamma globulin obtained from the 
pooled serum of donors from different sec- 
tions of the United States, being approxi- 
mately 15 times the titer of human anti- 
herpes immune serum. 

Passive protection tests in mice showed 
positive protection when a single large dose 
of globulin was given intraperitoneally up 
to 48 hours after intracerebral injection of 
a lethal dose of herpes virus. Since these 
experiments were not carried to the point 
where this protective effect disappeared en- 
tirely, the passive protection tests must be 
considered as having only preliminary sig- 
nificance. 

The same technique employed in carefully 
controlled experiments failed to demonstrate 
either a neutralizing or a protective effect of 
human serum gamma globulin against the 
virus of epidemic keratoconjunctivitis. It 
was, therefore, concluded that these two 
Viruses are immunologically distinct from 
each other. 

Discussion. Dr. Frederick. H. Verhoeff 
asked Dr. Allen to explain the mode of 
attack of herpes virus—whether the im- 
munity is low between attacks and is boosted 
by each individual attack, and whether the 
virus is always present. 

Dr. Allen replied that Burnet and others 
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have demonstrated the absence of antibodies 
in the serum of individuals prior to an 
initial attack of herpes simplex and the de- 
velopment of circulating antibodies during 
and after the primary attack. A demonstra- 
ble titer then remains until the end of that 
individual’s life. It is probable that the anti- 
body level decreases between attacks until 
some suitable stimulus, most frequently gen- 
eralized fever or local tissue injury, pre- 
disposes to a recurrence which stimulates the 
formation of additional antibody. The virus 
is presumed to be present, either in active 
or in latent form, at all times after it has 
once gained entry to the body at the time 
of the initial attack. The exact role of cir- 
culating antibody in the mechanism of im- 
munity to herpes simplex in the human body 
is not clear. 

Dr. Verhoeff then asked Dr. Allen 
whether he had any explanation for the re- 
sults of other workers who concluded that 
the virus of herpes simplex and epidemic 
keratoconjunctivitis were immunologically 
related and probably of the same genus. Dr. 
Allen replied that the present studies did not 
have any bearing upon the results obtained 
by these workers but that the conclusions 
drawn from the two sets of studies were at 
variance. 

Dr. David Cogan pointed out that two of 
the stimuli for Dr. Allen’s study were (1) a 
case of dendritic keratitis with an apparently 
dramatic cure by systemic use of gamma 
globulin and (2) the hope of obtaining 
therapeutic benefit from local use of gamma 
globulin in the high concentrations that 
would thereby be available. Dr. Cogan asked 
Dr. Allen if he had any explanation for the 
predilection of herpes for the cornea. 

Dr. Allen said that therapeutic benefit 
from human serum gamma globulin could 
not be anticipated on theoretical grounds, 
since the intracellular location of the virus 
renders it inaccessible to circulating or lo- 
cally applied antibody. Clinical trials in 
cases of dendritic keratitis failed to show 
any response to local or systemic administra- 
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tion of gamma globulin. Dr. Allen stated 
that he was unable to offer any explanation 
of the predilection of herpes simplex for 
the cornea; he stated that the virus has been 
shown experimentally to invade tissues de- 
rived from all three of the embryonic layers, 
He also stated that one of the striking prop- 
erties of the herpes virus is the ease with 
which it is oxidized. Application of this 
principle is seen in local treatment of 
dendritic keratitis by scrubbing the corneal 
epithelium with strong alcoholic solution of 
iodine, as described in detail by Dr. Trygve 
Gundersen. 

In reply to a question by Dr. James Re- 
gan, Dr. Allen stated that he had not at- 
tempted iontophoresis with human gamma 
globulin in the conjunctival sac. 

Dr. Trygve Gundersen said that he had 
had somewhat the same experiences with the 
protective properties of immune blood in 
herpes simplex; that he had given rabbits 
their own weight in rabbit convalescent 
serum and found them just as susceptible to 
inoculation of the cornea with the virus of 
herpes simplex as ever. 


USE OF BUCCAL MUCOSA IN RESTORATION OF 
THE ORBITAL SOCKET. 


The above was the subject of the paper of 
the evening by Dr. James N. GREEAR, JR., 
Washington, D.C. This paper was published 
in full in the JourNAL, 31 :445-453 (April) 
1948. 

Discussion. Dr. Bradford Cannon, open- 
ing the discussion, mentioned that military 
patients presented a real challenge, because 
they were usually more demanding of the 
surgeon’s services in the reconstructive 
phases of their care than civilians. The acct- 
dental injuries of a civilian were usually of 
his own doing or fault, while the men in the 
armed services did not ask to be in the 
service and be wounded, and therefore feel 
that they deserve everything that they can 
get. 

He reémphasized Dr. Greear’s statements 
in regard to the importance and value of 
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mucous membrane in socket construction, 
inasmuch as in substitution one necessarily 
has to find tissues which resemble as nearly 
as possible the original tissues. He said Dr. 
Greear’s demonstration of the possibilities 
of its use and the amount available from the 
mouth has been a tremendous boon to this 
phase of surgery. 

Dr. Cannon thought that the reasons for 
the superiority of mucous membrane in 
socket repair were analogous to the use of 
the skin from the base of the neck in eye- 
lid repair in preference to skin from the 
extremities and back of the ear. Not only 
does the skin of the neck match that of the 
lid better, but it is underlaid by a thin sheet 
of muscle which is analogous to the muscles 
which play upon the skin of the face and 
eyelids and make possible facial expression. 
The skin of the extremities is less suitable 
because it has deep fascia between the skin 
and muscles, and the skin behind the ear is 
less suitable because it is underlaid by carti- 
lage and bone. He thought that in socket re- 
pair the mucous membrane in the mouth, 
played upon by delicate muscles in the cheek, 
is more suitable because it does not tend to 
shrink and is accustomed to lie adjacent to 
delicate muscles. 

Dr. Cannon reémphasized Dr. Greear’s 
point that, in successful reparative surgery, 
it is of the utmost importance to remove the 
scars that are caused by the deep and pene- 
trating wounds that are usually incurred in 
war. He challenged Dr. Wheeler’s ability to 
use a graft of epidermis only, as mentioned 
by Dr. Greear. In his experience and that 
of others the removing of epidermis only 
from skin surfaces is possible, but they 
found that such a transplant falls apart very 
quickly. 

The integrity of a sheet of skin depends 
on the presence of a dermal layer under- 
neath. Microscopic sections of Thirsch 
grafts demonstrate that a thin layer of 
dermis is present. In regard to Dr. Greear’s 
comments on the gauze used he felt that 
vaseline gauze was not good because it failed 
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to absorb secretions, thus increasing macera- 
tion, and so he preferred either coated gauze 
or one impregnated with material to make 
it more absorptive. 

In the general discussion that followed, 
Dr. Hanford Auten asked about the anes- 
thesia used, the problem of maintenance of 
an airway while taking oxygen, and the after 
care of the mouth. 

Dr. Hugh Donahue inquired why Dr. 
Greear does not undermine the edges of the 
buccal mucosa. Dr. Garrett Sullivan asked 
Dr. Greear to explain his method of ex- 
posure when cutting the graft. 

Dr. Greear, in reply, said that he pre- 
ferred general anesthesia with the mouth 
tightly packed to prevent aspiration of 
blood. Physiologic saline solution was in- 
jected beneath the mucous membrane to 
facilitate the cutting of the graft. This latter 
procedure was unnecessary if the operation 
was carried out under local anesthesia. 

It was more desirable not to undermine 
the edges of the mucosa in order that the 
wound edges may be accurately approxi- 
mated and no dead space created. The heal- 
ing was by primary intention and there was 
no deformity afterward. The after care of 
the mouth consisted of washing the mouth 
thoroughly after eating with some mild anti- 
septic solution such as Dobell’s. He stated 
that he had never had an infection of the 
mucosal wound. This was attributed to the 
fact that no patient was operated upon until 
the mouth, nose, and throat were free from 
infection. 

To keep the mouth open he used towel 
clamps, one just above and one just below 
the angle of the mouth on the side from 
which the graft was to be taken. An excel- 
lent exposure could be obtained by putting 
these on the stretch and making a little pres- 
sure from without. 

Mahlon T. Easton, 
Reporter. 
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CHICAGO 
OPHTHALMOLOGICAL 
SOCIETY 


Dr. BEULAH CUSHMAN, president 
December 8, 1947 


CLINICAL PROGRAM 


(Presented by the staff of the Illinois 
Eye and Ear Infirmary) 


RETROLENTAL FIBROPLASIA WITH GLAU- 


COMA 


Dr. Wittiam Hirst presented an 8%- 
months-old girl who was first seen at the 
Infirmary in October, 1946, The child was 
one of twins who were born after a gesta- 
tion period of 71%4 months and weighed 3% 
pounds at birth. The twin brother has de- 
veloped normally in every respect and has 
had no visual difficulty to date. 

The mother first noticed a “whitish ap- 
pearance” of the pupillary areas shortly be- 
fore bringing the child to the clinic. She had 
also noted that the eyes fixed poorly and 
moved irregularly from side to side. 

Examination revealed pendular nystag- 
moid movements of both eyes, very shallow 
anterior chambers, and _ yellowish-gray 
opacities occupying the pupillary areas bi- 
laterally. Ophthalmoscopically, the grayish 
opacities were found to lie directly posterior 
to the lenses; normal red reflexes were en- 
tirely absent; the irides were dome shaped 
and at this time a diagnosis of bilateral 
retrolental fibroplasia was made. Intraocular 
pressure was: R.E., 27 mm. Hg; L.E., 46 
mm. Hg (Schi¢tz). 

General physical examination showed a 
rather large head, with prominent frontal 
bosses and some flattening of the parietal 
areas, but otherwise was essentially nega- 
tive. 

Three months after the first examination 
tensions were taken under general anesthesia 
and were found to be: R.E., 26 mm. Hg; 
L.E., 39 mm. An iridencleisis was then per- 
formed on the left eye. The postoperative 
course was uneventful. One month follow- 
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ing surgery the left eye was completely pale 


and the tactile tension bilaterally was con- |i 


sidered normal. Six months postoperatively, 
the tension in the unoperated right eye had 
risen for the first time to 39 mm. Hg; 
L.E., 25 mm. Both anterior chambers were 


quite shallow and no fundus reflexes could |; 


be seen. No filtering bleb was present in the 
left eye. 


Gonioscopy on November 12, 1947, re- |; 


vealed the following: R.E., shallow angle 
visible only to the first portion of the 


trabecula; an anomalous vessel at the 9- }t 


o'clock position; a dome-shaped iris. L.E., 


no angle details were visible temporally; |i 


nasally and below, visibility to the midpor- 
tion of the trabecula was obtained. The tem- 
poral pillar of the iris was incarcerated at 


the 12:30-o’clock position. Many radial iris s 


vessels were seen peripherally. Intraocular 
pressure at that time was: R.E., 43 mm. 
Hg; L.E., 32 mm. 

Retrolental fibroplasia is frequently asso- 
ciated with microphthalmos, dome-shaped 


irides, very shallow anterior chambers, and | 


is thus prone to develop glaucoma. No evi- 
dence of embryonal tissue was found in the 
chamber angle of either eye in this case. 
Therefore, from the gonioscopic findings it 
is felt that the glaucoma present is due to a 
narrow-angle mechanism rather than ob- 
struction of the angle by embryonic meso- 
dermal tissue. Relief of intraocular pressure 
in the left eye was obtained by an iriden- 
cleisis over a period of 11 months, The 
absence of a filtering bleb probably means 
that the iridencleisis is functioning as an 
iridectomy in the presence of a narrow-angle 
glaucoma. 

No satisfactory form of therapy has been 
found for the condition known as retrolental 
fibroplasia. This case illustrates temporary 
amelioration by an iridencleisis of the in- 
creased intraocular pressure in one eye and 
is presented as a therapeutic problem. The 
iris vessels seen peripherally in the angles 
of these eyes may represent another mani- 
festation of an abnormal persistence of 
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blood vessels, after which fibroblastic pro- 
iferation occurs. 


RECOVERY AFTER OCCLUSION OF CENTRAL 
RETINAL ARTERY 


Dr. Joun M. Tompson presented a 
white man, aged 58 years, who was seen at 
suddenly 
sting a curtain of foggy vision over the 
fight eye 15 minutes previously. 

Examination revealed vision to be: R.E., 
20/40—2; L.E., 20/20. However, the let- 
ters of the test chart could be seen only 
momentarily with the right eye and then 


faded completely. Visual field was markedly 
constricted. Tension was 25 mm. Hg 
(Schigtz) ; blood pressure, 195/110 mm. 
Hg. Ophthalmoscopically, the right fundus 
showed one-third disc diameter of inter- 
ruption of the central retinal artery with 
blanching of the peripheral vessels and com- 
plete obliteration of the nasal radicals. 
There was beading and generalized frag- 
mentation of both the arterial and venous 
trees. The retina was pale, although not 
milky white. The left eye showed a normal 
fundus. 

A diagnosis of occlusion of the central 
retinal artery was made, and treatment was 
instituted within 25 minutes of onset of 
ymptoms. It consisted of inhalation of amyl 
uitrite, massage of the globe, retrobulbar 
njection of 1 cc. of 2-percent novocaine, 
ind paracentesis. Sodium nitrite was then 
idministered and the patient was put to bed. 
Tobacco was forbidden. In less than one 
nour blood flowed smoothly through the 
involved retinal vessels. The patient was 
allowed to become ambulatory after 24 
tours of bed rest. 

Vision of the right eye improved to 
20/20; fields were normal. There were no 
residual findings other than atheroma of the 
inferior temporal artery. During the six 
months since this episode there have been no 
‘recurrences. In view of the atheromatous 
thanges visible after the acute occlusion had 
been relieved and the success of vasodilator 
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therapy, it was thought that an angiospastic 
process superimposed on an organic narrow- 
ing of the central retinal artery was the 
pathologic basis of this occlusion rather than 
a thrombosis or embolic phenomenon. 


CONGENITAL ECTROPION OF PIGMENT BORDER 
OF IRIS 


Dr. MaNuEL STILLERMAN presented 
a white girl aged 5 years, first seen at the 
Infirmary on July 28, 1947, because of pain 
in the region of the right eye for six months. 
She had been using “drops” prescribed by 
an ophthalmologist for seven weeks prior 
to admission. The child’s mother stated that 
the right eye had always been larger than 
the left and that the pupil had always looked 
“peculiar.” 

When first seen, tension in the right eye 
was 50 mm. Hg (Schigtz). Vision was 
20/100 (illiterate) and could not be im- 
proved by manifest refraction. There was 
mild puffiness of the lids. The right eye was 
more prominent than the left by 25 mm. 
(Hertel). The cornea measured 12 by 12 
mm. and the anterior chamber was slightly 
deep. 

The iris was tan in color and the stroma 
was thinner than in the left eye, but no true 
atrophy of Fuchs’s crypts was noted. The 
pigment layer of the iris was advanced over 
the pupillary margin onto the anterior sur- 
face of the iris in apronlike fashion, with 
the appearance of a pseudocoloboma. 

The pigment layer was dark brown, with 
velvety texture. The pupil was oval vertical- 
ly, measured 6 by 6.5 mm., and was fixed to 
direct and consensual light stimulation, ac- 
commodation, convergence, and noxious 
stimuli. 

Gonioscopy under general anesthesia dis- 
closed a wide angle, but a thick tissue re- 
sembling iris extended from the root of the 
iris to the lower part of the trabecula, ob- 
structing a view of the scleral spur and 
ciliary sulcus. The optic disc showed marked 
glaucomatous excavation with nasal dis- 
placement of the vessels, and atrophy. 


| 

3 con- 
ively, 
Hg; 
were 
n th 
Te- 
angle 
the 
e 9. | 
LE,, | 
ally ; 
por- 
tem- 
at 
iris 
ular 
mm, 
ped 
and 
evi- | 
the 
ase. 
rs it 
toa 
ob- 
eso- 
ure 
en- 
he 
ans 
an 
gle 
een 
tal 
ry 
in- 
nd 
he 
les 
ni- 
of 


1500 


Venous pulsation was noted on the nerve- 
head. 

Visual field with a 3/330-mm. white tar- 
get revealed marked nasal constriction, 
especially inferiorly. The temporal field ex- 
tended to 30 degrees, superiorly, and to 
50 degrees, inferiorly. 

Examination of the left eye was without 
significance except for gonioscopic findings. 
Vision was 20/30 (illiterate). The corneal 
diameter measured 10.5 by 10.5 mm.; iris 
and pupil were normal; tension was 25 mm. 
Hg (Schigtz) ; fundus and visual fields were 
normal. Gonioscopically the entire angle 
anatomy was visualized, but many iris 
processes were observed to lie on a thin, 
gossamerlike, lightly pigmented structure in 
front of the angle markings; these findings 
were most pronounced nasally. 

The elevated tension in the right eye 
failed to respond to pilocarpine and eserine, 
or doryl alone. However, following instilla- 
tion of a drop of D.F.P., (0.1 percent) twice 
during one day, the tension was reduced to 
8 mm. Hg for three days, rose to 20 mm. 
for three days, and then to 46 mm. Doryl 
(1 per cent, 3 times daily) was continued dur- 
ing this period. Three subsequent instilla- 
tions of D.F.P. succeeded again in reducing 
tension to normal during the following 28 
days of hospitalization. 

The clinical diagnosis was congenital 
ectropion of the pigment border of the iris 
of the right eye, associated with embryonic 
mesodermal tissue in the angle and con- 
genital glaucoma. 

The normal pigment epithelium of the 
iris forms a double layer which just intrudes 
itself over the pupillary margin to form the 
pigment ruff. The flat, velvety appearance of 
the pigment inthis case is due to simple 
overgrowth and eversion of the two layers 
of pigment epithelium, which remain in 
contact. 

It is not known whether this is due to 
primary ectodermal hyperplasia or contrac- 
tion of the anterior mesodermal tissue of 
iris stroma which pulls the pigmented edge 
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over onto the surface of the iris. The cop. 
dition is not hereditary and is thought to be 
due to a localized upset in the balance oj 
growth rate of ectoderm and mesoderm. The 
suggestion has been made that this picture 
might be caused by conglomerate nevi. 

The present case has been controlled for 
only a short time on strong miotics, and it 
is possible that goniotomy may have to be 
performed to free the filtration angle of the 
mesodermal tissue. 


GRANULOMATOUS UVEITIS WITH HYPER- 
SENSITIVITY TO STREPTOCOCCUS __ AND 
STAPHYLOCOCCUS 


Dr. FRED Cox presented a man, aged 33 
years, who was first seen at the Infirmary 
on August 2, 1947, with the complaint of 
redness, tearing, and pain in the right eye 
for six months. Treatment under the care of 
a physician during this time had been un- 
successful. He had a gonococcic prostatitis 
at the time of onset and was treated with 
penicillin and sulfonamides. The prostatic 
discharge stopped for a time but periodically 
reappeared although there were no gono- 
cocci found after the first course of treat- 
ment. 

On admission, vision was: R.E., 20/100. 
The upper lid was edematous; there was 
moderate mixed bulbar injection. The cor- 
nea was clear with numerous large mutton- 
fat keratic precipitates scattered over the 
entire posterior corneal surface and a 2+ 
aqueous ray with numerous cells. 

The iris was moderately dilated by 
mydriatics, showing many visible posterior 
synechias and many Koeppe nodules from the 
10- to the 2-o’clock positions. The vitreous 
was clear, but the fundus was hazy, show- 
ing a normal disc and macula with no gross 
lesions in the: periphery. 

Vision was: L.E., 20/20. The eye was 
entirely normal and showed no evidence of 
uveitis. 

General physical examination was nega- 
tive except for chronic prostatitis. Blood 
Wassermann and Kahn tests were negative. 
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Sedimentation rate was slightly increased to 
25 mm. per hour, X-ray studies of the chest, 
hands, feet, and teeth were normal. Brucel- 
lergin and P.P.D. intracutaneous tests were 
negative. Complement-fixation test for 
gonococcus and agglutination test for 
brucellosis were negative. Repeated smears 
and cultures of prostatic secretion on both 
blood and chocolate agar failed to show any 
gram-negative intracellular Diplococci. How- 
ever, repeated cultures showed growths on 
both media of Staphylococcus and Strepto- 
coccus. Hospitalization treatment consisted 
of atropine (1 percent) locally, hot wet 
dressings, 5 million units of penicillin intra- 
muscularly, local instillation of penicillin— 
5,000 units per cc. every 2 hours, and a 
series of typhoid injections up to 180 million 
organisms per cc. 

Four weeks later, vision in the right eye 
had improved to 20/70, and he showed a 
mild mixed bulbar injection with scattered 
mutton-fat keratic precipitates and many 
cells in the aqueous. One week later the 
uveitis appeared to be as active as when first 
seen. On skin test with 0.01 cc. of a vaccine 
made of the organisms grown from the 
prostatic secretion, he showed a 2.5 cm. 
area of induration after 24 hours. Intra- 
muscular injections of the vaccine were then 
begun, starting with 0.02 cc. and increasing 
0,02 cc. with each injection twice weekly. 
After 12 injections there was definite sub- 
jective and objective improvement. At pres- 
ent there are only a few finely pigmented 
keratic-precipitate deposits, negative aque- 
ous ray, with a few cells and no congestion 
of the iris. Vision is 20/70. The only other 
treatment during this time has been con- 
tinuation of hot wet dressings and scopol- 
amine, 


STUDY OF CAUSES OF BLINDNESS IN ILLINOIS 


Dr. J. Ropert FITZGERALD said that when 
the state of Illinois assumed from the indi- 
vidual counties of the state the responsibili- 
ties for the care of the indigent blind of the 
state, the administration of the aid to the 
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blind was delegated to the Illinois Public 
Aid Commission and a medical advisory 
committee was named to advise on medical 
methods of procedure and standards of 
visual eligibility for blind-assistance appli- 
cants. 

Recommendations of 
were: 

1. This definition of economic blindness : 
“In terms of ophthalmic measurement, cen- 
tral visual acuity of 20/200 or less in the 
better eye with correcting glasses is con- 
sidered economic blindness. A peripheral 
field loss in which the visual field deficiency 
is reduced to 30 percent or less may be con- 
sidered equally disabling, as may certain 
ocular conditions which do not necessarily 
involve visual acuity or peripheral field loss 
but which constitute a severe visual handi- 
cap.” 

2. All examinations for blind-assistance 
applicants be conducted by ophthalmologists 
certified by the American Board of Ophthal- 
mology except in rural areas where such 
examiners were not available. 

3. The adoption of an appropriate and 
complete ophthalmic medical record. 

4. All blind-pension recipients who ap- 
plied for state blind assistance be re- 
examined to determine visual eligibility 
with the exception of those in Cook County 
where all recipients had been reéxamined in 
the years 1941 to 1943 by competent certi- 
fied ophthalmologists. 

5. The appointment of a supervising 
ophthalmologist whose duties would be (1) 
To determine the visual eligibility for blind 
assistance of each applicant. (2) To classify 
the causes of blindness as developed by the 
Committee on Statistics of the Blind. (3) 
To transpose the essential medical and social 
information on blind-assistance recipients to 
a mechanical tabulating system. (4) To de- 
velop and activate a treatment program in 
the interests of restoration or preservation 
of vision. (5) To refer for vocational re- 
habilitation those hopelessly blind recipients 
who were deemed amenable to such training. 


this committee 
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Accomplishments of this program were 
summarized by Dr. Fitzgerald. 

1. The etiologic causes and the topo- 
graphic sites of blindness have been care- 
fully tabulated from the records of recent 
competent ophthalmic examinations. The 
facts obtained reiterate and reémphasize the 
major unsolved problems of blindness and 
redirect our attention to the problems of 
prevention of blindness. 

It is clear that primary glaucoma remains 
the greatest single source of blindness 
among all eye diseases in which restoration 
of visual loss is not possible. Until the prob- 
lem of the etiologic cause and pathogenesis 
of glaucoma is clarified, the watchword 
should be early detection, adequate medical 
supervision with frequent and_ regular 
follow-up care. 

Infectious diseases, traumatic injuries, 
and poisonings, representing approximately 
31 percent of the causes of blindness, are 
definitely preventable. 

Certainly the incidence of blindness 
attributable to general medical diseases could 
be reduced with proper and adequate care. 
The problem of prevention of blindness due 
to prenatal influences is vast and difficult but 
at least the surface has been scratched with 
the recent elucidation of the relationship of 
maternal rubella with congenital ocular 
defects. 

In addition, it is possible that the ma- 
jority of the 12 percent who were found to 
have remediable ocular conditions would not 
have remained blind if a good treatment 
program and competent ophthalmic advice 
had been available at the time of their 
original application for blind pension. 

2. By the transference of the essential 
and pertinent information concerning blind- 
ness to a mechanical tabulating system, we 
will in the future be able to evaluate periodi- 
cally our success or failure in those chan- 
nels where we are now expending great 
efforts in the prevention of blindness. 

3. As a result of standardizing visual 
eligibility for blind assistance throughout 
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the state and placing the program under 
competent medical guidance, the visually 
ineligible recipients, constituting probably 
10 to 15 percent of the total case load, have 
been weeded out and the administration of 
blind assistance has been removed from all 
political considerations. 

4. A small percentage of recipients have 


as a result of surgical care been visually | 
rehabilitated. The number of blind as- 


sistance recipients in Illinois who can be 
aided visually by corneal transplantation 
surgery is very small. 

5. An indefinite but probably a consider- 


able financial saving in the administration | 


of blind assistance has and will continue to 
accrue to the state as a result of this 
program. 


CYCLODIALYSIS AND IRIDECTOMY FOR GLAU- 
COMA WITH CATARACT 


Dr. Lyman A. Corps (Marshfield, Wis- 
consin) said that cataract often is found in 
glaucomatous eyes and many of these eyes 
require surgery for both conditions. Some- 
times a cataract operation can be combined 
with a sclerectomy or iridectomy so that one 
operation satisfies them both. More often 
the glaucoma operation is done first and the 
lens extraction later, either because the ten- 
sion in the eye cannot be reduced enough to 
render the combined operation safe or be- 
cause the cataract is so incipient that its 
removal is not indicated when surgery must 
be done to control the glaucoma. It is not 
good surgery to do an extraction on an eye 
which has an elevated tension; the tension 
should be under control as a result of medi- 
cal or surgical care at the time of the ex- 
traction and preferably for some time pre- 
ceding it. 

The many varieties of operations and 
their adaptations to the different types of 
glaucoma have been discussed widely, but 
less mention is given to the procedure of 
lens extraction in an eye on which a success- 
ful filtration operation has been done. 

On the assumption that it is a bad prin- 
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ciple to disturb a well-functioning fistula 
operation, many surgeons prefer to extract 
the lens through an inferior incision; others 
make a corneal section below the fistula. 

It is possible to cut boldly across a 
trephine opening and extract the lens 
‘through the usual limbus incision without ill 
effects. It would seem safer to dissect down- 
ward the original conjunctival flap and make 
ithe limbus section beneath it across the 

trephine opening or by enlarging the 

iridencleisis incision. 

It has been said that the surgeon who is 
operating for glaucoma should devote his 
‘entire attention to the curing of the glau- 
coma, assuming that someone else is going 
to extract the cataract if one is present. It is 
|better planning, however, to consider the 
}problem in its entirety and to plan in ad- 
vance the procedure or procedures neces- 
sary to provide vision in the eye. 

The idea of combining cyclodialysis with 
iridectomy is not new. The operation was 
reported by Torok in 1923; in 1927, Jervey 
reported a case and, in 1932, Wooten dis- 
cussed a technique for the combined opera- 
tion which varies somewhat from that which 
we have used. Wheeler recommended the 
operation for advanced and desperate cases 
and considered it too traumatizing for ordi- 
nary cases. 

I do not recommend it for general use in 
glaucoma, even though I do not find it un- 
duly traumatizing, but my experience leads 
me to believe that it may be suited to those 
cases of glaucoma where cataract extraction 
is not indicated at the time but is to follow 
later. I have not found it more traumatizing 
than other eye operations and the healing 
period has not been prolonged much, if any, 
beyond that of other operations for glau- 
coma. 

The operation is done under local anes- 
thesia, although sodium pentothal may be 
used. Butyn (2 percent) is first instilled into 
the conjunctival sac. A retrobulbar injec- 
tion of 2 cc. of procaine hydrochloride with 
3 min. of epinephrin hydrochloride is made 
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and 2 min. of 5-percent cocaine hydro- 
chloride are injected subconjunctivally at 
the 12-o’clock position near the limbus. 
Cocaine is used here because it controls the 
pain associated with the dialyzing process 
better than any other anesthetic. 

A curved incision is made through the 
conjunctiva and Tenon’s capsule 7 or 8 mm. 
above the limbus and parallel to it. The 
sclera is laid bare to the limbus widely 
enough to permit a satisfactory limbus in- 
cision—at least from the 10:30- to the 1 :30- 
o’clock positions. It is extremely important 
that a minimum of aqueous be lost while 
doing the cyclodialysis and for this reason 
the incision through the sclera is made just 
wide enough to admit the spatula. This in- 
cision is made below the insertion of the 
superior rectus 5 or 6 mm. above the limbus 
at the 12-o’clock position, Because it is antic- 
ipated that extraction may follow, the 12- 
o’clock site is arbitrarily chosen; whereas, 
in simple cyclodialysis, the best site is that 
where the gonioscopic examination reveals 
the fewest adhesions. 

The incision is made with a keratome or 
cataract knife obliquely downward through 
the sclera by short scratch cuts. 

If the surgeon wishes to control the eye- 
ball with O’Brien’s scleral fixation suture, it 
must be placed before the scleral incision is 
made. If not, the sclera is grasped at the 
6-o’clock position with a narrow-toothed 
scleral fixation forceps and depressed 
sharply. 

A narrow-bladed angulated spatula is in- 
troduced into the suprachoroidal space and, 
hugging the sclera closely, it is brought 
downward into the chamber. Then by gentle 
pushing movements from above downward, 
the ciliary body is separated from the 
scleral spur. It is important to hold the 
spatula close to the sclera to prevent open- 
ing a channel through which aqueous can 
escape. 

After withdrawing the spatula, the con- 
junctiva is lifted and a sharp keratome in- 
troduced into the chamber through the 
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limbus. If the keratome incision cannot be 
made wide enough without endangering the 
lens, it can be enlarged with scissors. 

The iris is grasped widely and drawn out 
of the eyeball with good traction. The scis- 
sors hug the sclera closely and cut off the 
iris with three or four snips, the first and 
last cutting the sphincter. If iris remains 
caught in the ends of the incision, it is 
replaced with the spatula. If hemorrhage 
into the chamber has occurred during the 
cyclodialysis, it may be washed out with the 
chamber irrigator. Air can now be injected 
into the chamber as recently advocated by 
Barkan. The conjunctival incision is closed 
with fine silk sutures and atropine is 
instilled. 

Thus far, this operation has been done by 
me only in advanced cases of glaucoma 
where it seemed imperative to control the 
tension in one operation, where a minimum 
of surgery was desirable, where satisfactory 
control of tension was not accomplished by 
miotics, and where some form of cataract 
was present. 


DIATHERMY CAUTERIZATION OF CILIARY 


BODY FOR GLAUCOMA 


Dr. SAMUEL J. MEYER presented a paper 
on this subject. 

Cyclodiathermy puncture for glaucoma is 
safely indicated in cases where other surgi- 
cal methods have failed, or where other 
surgical methods cannot be attempted. As a 
substitute operation, properly performed, it 
is of definite value. 

Indications are: (1) Flat anterior cham- 
ber, especially after trephination or iridec- 
tomy; (2) aphakia, secondary glaucoma; 
(3) secondary glaucoma due to iris pro- 
lapse; (4) primary glaucoma where the 
chamber angle is obliterated, and where 
other operations are of questionable merit ; 
and (5) hemorrhagic glaucoma. 

The operative field is securely closed with 
a silk suture through the incised conjunctiva 
to prevent any secondary infection. There 
is practically no danger of any sympathetic 


SOCIETY PROCEEDINGS 


infection occurring. Since 1881 (De- 
Wecker), and especially since 1925, many 
choroidal cauterizations have been done and 
no sympathetic ophthalmia has resulted, 
There is more risk of this occurring follow- 
ing a trephination. 

For the practical ophthalmologist, the fol- 
lowing facts are of importance: (1) Cyclo- 
diathermy puncture is simple and safe, and 
can be repeated several times in malignant 
cases. (2) It is the only workable procedure 
in cases of a very shallow anterior chamber, 
(3) Cataract surgery in cases complicated 
by glaucoma need no longer be feared. (4) 
It is a conservative procedure in hemor- 
rhagic glaucoma, especially after occlusion 
of the central vein. The operation may be 
repeated several times and enucleation may 
be prevented. (5) We do not have to fear 
secondary glaucoma, resulting from discis- 
sion, vitreous hernia, or contusion of the 
eyeball. 

A total of 142 cases were operated upon 
by cyclodiathermy puncture, but the his- 
tories of only 126 could be obtained for 
study. A result was considered successful if 
the patient was comfortable and _ relieved 
from pain, even though the tension was only 
reduced below 35 mm. Hg in 33 percent of 
the cases and below 30 mm. Hg in 28 per- 
cent. Up to the present time, 7 enucleations 
were necessary out of the total number of 
cases operated, and it is possible that more 
enucleations may be necessary in the future. 
There was complete relief from pain in 94 
cases, or 74 percent, which is a satisfactory 
result, considering that most of these eyes 
had been operated upon previously and un- 
successfully ; some having had several opera- 
tions. The high percentage of relief from 
pain in hemorrhagic glaucoma should be 
noted, since this is a type of case which is 
not usually amenable to any form of surgical 
interference due to the newly formed blood 
vessels in the iris. Any surgical interference 
With the iris in such cases usually results in 
massive hemorrhage. 

Discussion. Dr. Peter C. Kronfeld said 
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that the society is indebted to Dr. Meyer for 
a number of reasons. Several years ago 
when, to many ophthalmologists, the cyclo- 
diathermy operation still appeared to be a 
dangerous and multilating procedure, he 
tried it on private and Infirmary patients 
and obtained gratifying results which he 
reported to this society. His results have 
continued to be very gratifying. He has 
stressed the true principle of the operation, 
the creation of multiple small foci of coagu- 
lation in the innermost layers of the sclera, 
indirectly affecting the outer layers of the 
ciliary body. The name “cyclodiathermy 
puncture” is, therefore, more to the point 
than the term “cyclodiathermy.” 

Dr. Meyer has devised a needle-shaped 
electrode with which the punctures, as well 
as the coagulations, can be performed safely 
and easily. It is somewhat thinner than the 
original Vogt needle and is very carefully 
insulated; only the needle itself carries the 
coagulating current and the places of en- 
trance inte the sclera are hardly visible. 
This operation is a valuable addition to 
our surgical antiglaucomatous armamen- 
tarium. However, one tragic outcome has 
been seen at the Infirmary. A young lad with 
bilateral iridocyclitis and secondary glau- 
coma had been operated on at other institu- 
tions four times on the right and once on the 
left eye. Vision in the right eye was 15/200 
and in the left eye, 20/40. The iridocyclitis 
appeared to be inactive in both eyes. On the 
right eye an iridectomy and several fistuliz- 
ing operations had been performed without 
avail. On the left eye an iridectomy had been 
performed without avail. In both eyes, 
despite intensive medical therapy, the ten- 
sion varied between 40 and 60 mm. Hg 
(Schigtz). 

On the better eye a cyclodiathermy punc- 
ture operation was performed with a needle 
that was not suitable for the purpose be- 
cause of lack of proper insulation of its base. 
Each application of the needle, therefore, 
Produced gross coagulation of the outer 
layers of the sclera, whereby considerable 
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shrinkage of the fibrous coat and consecutive 
rise of pressure was caused. During and 
immediately after operation the condition of 
the eye did not seem in any way unusual. 
Forty-eight hours later, at the time of the 
first dressing, the patient complained of 
blurred vision, which was found to be re- 
duced to just light perception. Examination 
of the eyegrounds revealed occlusion of the 
central retinal artery, believed to be caused 
by the rise in intraocular pressure caused 
by shrinkage of the sclera brought about by 
the unintentional surface coagulation. There 
was no return of vision in that eye. 

Dr. Meyer stated that in 8 or 9 eyes in 
his series, enucleation became necessary. It 
would be interesting to know whether, in 
his opinion, the operation in any way con- 
tributed to the sad outcome. One would be 
inclined to think that cyclodiathermy punc- 
ture failed in that it did not prevent enu- 
cleation, but not by adding to the existing 
hypertension and irritation of the eye. In the 
last 50 cases on which this operation was 
performed at the Infirmary, no case was 
found in which cyclodiathermy puncture 
aggravated the situation to the extent that 
enucleation became necessary. 

Cyclodiathermy punctures have been tried 
as a last resort in eyes with chronic simple 
glaucoma on which three operations had 
been performed, one fistulizing operation 
and two cyclodialyses, all of which had 
failed. In a series of such cases at the In- 
firmary, on which cyclodiathermy punctures 
were performed, in one third of the cases 
the ocular tension was reduced to below 
30 mm. Hg. In another third of the cases, a 
beneficial effect could be noted in that the 
tension became definitely reduced. In the 
remaining one third of the cases, there was 
no demonstrable effect bv operation. The 
price paid for normalizat’ 1 or reduction of 
tension in two thirds of the group was slight 
permanent diminution of corneal sensitivity. 
There is probably also some lens damage, 
although, in looking over the series at the In- 
firmary, no case was found where cyclo- 
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diathermy had greatly added to the existing 
cataract or produced lens opacity. 

Referring to Dr. Copps’s paper, Dr. Kron- 
feld said he had had some personal experi- 
ence with that operation. Cyclodialysis and 
iridectomy seemed to suit a specific situation 
which he had had to face in China, where 
there was relative abundance of cases of 
corneal fistula with complete obliteration of 
the chamber angle. In most cases trachoma 
had led to considerable cicatrization and 
the results of external fistulizing operations 
were therefore poor. 

By elimination, this operation of iridec- 
tomy combined with cyclodialysis was 
adopted with satisfactory results. He could 
give no definite data on results, principally 
because in those days there was not a proper 
follow-up of glaucoma in those patients. 

In cases of corneal fistula it was found 
that the best method was to close the fistula 
by corneal transplant. Since the patients had 
become dependent upon the fistula for main- 
tenance of normal ocular tension, an iridec- 
tomy was first performed combined with 
cyclodialysis; four weeks later the fistula 
was excised and closed by means of a trans- 
plant. Most patients stayed in the hospital 
or hostel for at least 6 to 8 weeks after the 
transplantation, and about half of the anti- 
glaucomatous operations could be said to 
prove successful. 

Dr. Kronfeld felt that both Dr. Meyer 
and Dr. Copps had presented very valuable 
antiglaucomatous procedures. 

Dr. S. J. Meyer (closing) said that he had 
started to do this operation in 1940, shortly 
after reading Vogt’s original article. The 
first case was a private patient who came to 
the office with a traumatic, hard, painful eye. 
Iridectomy was performed, but the eye be- 
came more painful and the question of 
enucleation was discussed. Following this 
operation there has been no pain, although 
there is a traumatic cataract for which 
nothing has been done. Shortly afterward, a 
number of cases were done at the Infirmary 
on eyes which were hard and painful fol- 
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lowing the original surgery, and in most of 
these the pain was relieved. 

He had been impressed by the fact that 
as an end result the tension was not as low 
as had been expected in view of the results 
reported by others; in his series, tension 
remained high in about two thirds of the 
cases. All the enucleations were performed 
not because of surgical complications but 
because the operation had had no effect upon 
the pain. In one case, the patient was a 
diabetic who had bilateral hemorrhagic 
glaucoma ; both eyes were operated on at one 
sitting and because infection developed in 
one eye it was enucleated. 

In performing the operation, the effort is 
to go from the medial rectus to the lateral 
rectus, operate on the inferior half and 
avoid both medial and lateral rectus muscles, 
keeping away from the long ciliary nerve. 

On the enucleated eyes, only one report 
is available. The eye was sectioned by the 
Army Institute of Pathology. Although the 
condition was far advanced, it showed only 
slight atrophy of the ciliary body. 

If the operation was repeated, after fail- 
ure of the first attempt which was carried 
out in the lower half, the punctures were 
made in the upper half. 

Richard C. Gamble, 
Secretary. 
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DEVELOPMENT OF FIELD CHANGES IN 


GLAUCOMA 
Dr. ADOLPH POSNER and Dr. ABRAHAM 


ScHLOSSMAN discussed this subject during 
the instruction period. 
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GoONIOSCOPIC STUDIES OF THE CANAL OF 
ScHLEMM 


Dr. Perer C. KronFetp of Chicago, said 
that the phenomenon which has been the 
starting point, as well as the nucleus of this 
work, is the appearance of blood in the canal 
of Schlemm in the normal eye. A prelimi- 
nary report was presented before the As- 
sociation for Research in Ophthalmology in 
1942 (Am, J. Ophth., 25:1163, 1942). 
During routine gonioscopic examinations 
f nonglaucomatous eyes a small percentage 
pf cases show the phenomenon of sangui- 
nous contents of the canal. If the gonioscopy 
is performed without a local anesthetic and 
without a contact lens of any kind, the 
region of the canal invariably proves color- 
less. 

Blood is found regularly in the canal after 
aspiration of aqueous. If only a_ small 
amount of aqueous is withdrawn, the phe- 
nomenon can be seen to occur immediately 
and in close dependence upon the lowering 
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of the intraocular pressure. Compression of 
the globe with the ophthalmodynamometer 
of Kukan is followed by a short phase of 
hypotony during which the canal can also be 
seen to fill with blood. 

The phenomenon can also be produced by 
raising the venous pressure by means of a 
blood-pressure cuff applied to the neck. Mild 
degrees of compression (40 mm. of pres- 
sure) produce the phenomenon in 55 percent 
of control (nonglaucomatous, uninflamed) 
eyes. Dynamometry combined with neck 
compression of only 20 mm. produces the 
phenomenon in more than 90 percent of 
control eyes. 

The gonioscopic observations essentially 
confirm the existing concepts concerning the 
canal and its connections with the vascular 
system and support the theory of a steady 
outflow of intraocular fluid through the 
trabecula-canal of Schlemm apparatus. 


Bernard Kronenberg, 
Secretary. 
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THE FIFTY-THIRD SESSION OF THE ACADEMY 


Opening at the Palmer House in Chicago meeting with their instructors and talking 


on October 10th, the American Academy of 
Ophthalmology and Otolaryngology held, as 
usual, a bigger and better meeting. The 
total registration was 4,364, including ladies 
and guests. 

The ophthalmic instruction courses num- 
bered 37 continuous and 101 individual 
ones. Twelve Home Study discussion peri- 
ods were well attended and appreciated. At 
these periods, individuals enrolled in the 
Home Study group had the opportunity of 


things over. Four afternoons were devoted 
to scientific papers and motion pictures in 
the Section on Ophthalmology meetings. 
Out of 25 scientific exhibits, 15 were on 
subjects pertaining to ophthalmology. Dr. 
Kronfeld, Dr. Riser, and Dr. Parker re- 
ceived the first award for their fine and 
instructive exhibit on the physical changes 
of the eyeball in glaucoma. Col. Victor A. 
Byrnes (MC) of the School of Aviation 
Medicine, Randolph Field, Texas, received 


1508 


the se 
aids 
Payne 
award: 
of spe 
The 
hibits 
had a 
Eac 
pathol 
so we 
tained 
sentin 
A. Ec 
John 
cient 
ing tl 
patho! 
slides 
displa 
Th 
symp 
Mond 
was | 
trend: 
glauc 
Vail | 
to un 
made 
subje 
papet 
mitte 
the 
rathe 
viduz 
Th 
and 
Friec 
Kror 
G. Si 
Dunt 
by P 
mary 
chait 
TI 
from 
mem 
ansy 


| 
4 
i 
| 


EDITORIALS 


I the second award for his exhibit on training 


aids for ophthalmologic instruction. Dr. 
Payne, Dr. Burchell, and Dr. Krug were 
awarded the third place for their exhibit 
of specimens illustrating diseases of the eye. 
The excellence of all the ophthalmic ex- 
hibits was such that the judges must have 


had a difficult time of decision. 

Each scientific session began with a clinico- 
pathologic case report. This innovation was 
so well received that it is certain to be re- 
tained in subsequent programs. Those pre- 
senting case reports were Parker Heath, 
A. Edward Maumenee, M. Noel Stow, and 
John S. McGavic, who did their jobs effi- 
ciently and well. In each case, after discuss- 
ing the clinical findings and diagnosis, the 
pathologic histology was illustrated with 
slides and correlated with the clinical signs 
displayed. 

The supercolossal hit of the show was the 
symposium on primary glaucoma held on 
Monday afternoon, October 11th. Its purpose 
was “to discuss and evaluate the present 
trends of thought on the subject of primary 
glaucoma. A committee, with Dr. Derrick 
Vail as chairman, has been carefully chosen 
to undertake this task. An attempt has been 
made to integrate the various phases of the 
subject. The thoughts expressed in each 
paper have been agreed upon by the com- 
mittee as a whole and thus they represent 
the combined opinion of the committee 
rather than the beliefs of any one indi- 
vidual.” 

The terminology, pathologic physiology, 
and symptomatology were given by Jonas S. 
Friedenwald; the diagnosis by Peter C. 
Kronfeld; the medical treatment by Harold 
G. Scheie ; the surgical treatment by John H. 
Dunnington; the complications of surgery 
by Paul A. Chandler; and the review, sum- 
mary, and conclusions were presented by the 
chairman. 

Then followed a lively hour of questions 
from the floor directed to the appropriate 
members of the committee who gave their 
answers, which either brought out new 
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points or clarified-those that had been men- 
tioned during the symposium. The success 
of this venture can be gauged by the fact 
that there was standing room only in the 
enormous meeting hall, and four hours later 
when the symposium had ended there were 
but a few vacant chairs. 

The scientific papers read at the subse- 
quent sessions were all of high caliber. 
Among those of exceptional interest and 
value were the following: 

The paper by Christensen and Swan on 
“Epinephrine Antagonists in the Treatment 
of Glaucoma” disclosed the importance of 
the intravenous use of these sympatholytic 
compounds, primarily dibenamine, in the 
rapid reduction of the intraocular pressure 
in patients with acute primary glaucoma 
and to some extent in those suffering from 
some form or other of secondary glau- 
coma. 

Alan C. Woods lucidly discussed the ocu- 
lar symptomatology and pathology of sar- 
coidosis. Arthur C. Curtis, dermatologist of 
the University of Michigan, related his ex- 
perience in the treatment of this common 
disease with calciferol and dihydrotachys- 
terol. There seems little doubt that both of 
these agents are effective in controlling sar- 
coidosis. 

The paper on “Reading Disabilities and 
the Ophthalmologist,” by Ralph O. Ryche- 
ner was timely and helpful. The author and 
his discussors pointed out that expensive 
and elaborate bits of apparatus are unneces- 
sary in either the diagnosis or the treatment 
of reading disabilities in patients. 

The paper by William C. Owens and Ella 
M. U. Owens on “Retrolental Fibroplasia 
in Premature Infants” had been long ex- 
pected and anticipated. The authors related 
their important findings in the onset, course, 
and development of a retrolental membrane 
in the eyes of a number of premature in- 
fants under observation since birth. They 
expressed their opinion that “unknown etio- 
logic factors must be at work during the 
postnatal life of the infant” to produce the 
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condition. In the discussion, Reese ex- 
pressed his conviction that the anlage of 
the disease exists before birth and that only 
the extreme difficulty of examining the ciliary 
area of premature infants prevents its dis- 
covery immediately after birth. 

Interspersed with the scientific program 
were motion pictures of ophthalmic interest. 
They were all of high quality and instruc- 
tive. Three of these dealt with enucleation 
implants of various sorts employing various 
techniques. Time must elapse now in order 
to evaluate the different implants and the 
success or failure of the different tech- 
niques. At the moment it begins to look as 
if there were going to be as many different 
sorts of implants as there are speculums, 
capsule forceps, or methods of inserting 
sutures in cataract surgery. 

On the first morning of the meeting and 
during the joint session, Jonas S. Frieden- 
wald gave the Jackson Memorial Lecture, 
sponsored by this JouRNAL. His subject was 
“A New Approach to Some Problems of 
Retinal Vascular Disease.” He disclosed that 
the Hotchkiss stain, selective for the poly- 
saccharides in tissue, affects the basement 
membrane in blood vessels. By this method, 
the fundus findings in hypertensive retinop- 
athy and particularly in diabetic retinopa- 
thy are clarified and allow for more accu- 
rate interpretation. During his able and 
excellent discourse, the audience could sense 
the excitement and thrill of the chase, as bit 
by bit the author disclosed his investiga- 
tions and his deductions. The paper will 
appear in an early number of this JouRNAL 
and should open up many more studies of 
ocular vascular disorders. 

From the viewpoint of social activities, 
there was little left to be desired. Each eve- 
ning was taken up with dinners and re- 
unions. Among the latter was the dinner of 
the ophthalmologists who had served to- 
gether in the Army in the European The- 
ater of Operations. A growing list of 
alumni dinners attests to the popularity of 
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these affairs. The banquet came in for jts 
share of the social events. Dr. Ernest Iron; 
of Chicago, the president-elect of the Ameri. 
can Medical Association, was the gues 
speaker of the occasion. Fourteen hono; 
keys were awarded, seven to ophthalmolo- 
gists for their years of devotion and loyal 
service to the Academy. 

Dr. John McKenzie Brown was chosen 
president elect. Dr. Fred Dixon, Dr. Donald 
J. Lyle, and Dr. W. E. Keith were elected 
first, second, and third vice-presidents, re- 
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SUPPOSE IT WERE YOUR NAME 


A recent issue of Time magazine says that 
75 percent of the American people know 
no other language than their own, and 50 
percent do not wish to know any other. In 
this respect at least any careful observer 
would note how strikingly ophthalmologists 
resemble people. 

Consider this incident. It was a bleak 
afternoon. The last patient had gone out 
into the gloomy winter twilight. The Old 
Man was at his desk puzzling over some 
obscure case records. A timid knock an- 
nounced the new secretary. 

“Excuse me, sir, but how do you spell 
‘jerrum’?” 

“Spell what?’, still absorbed in the rec- 
ords. 

“Jerrum, sir. It doesn’t seem to be in the 
dictionary. The letter says, ‘the field shows 
a beginning jerrum—’.” 

“Oh, you spell it with a ‘B’.” 

Finally conscious that the girl was still 
waiting, he looked up and said, “Sorry. You 
spell it B-j-e-r-r-u-m. And look here, that 
word is pronounced ‘Byerrum’.” 

The secretary moved off rather doubt- 
fully. A few minutes later she said, “I have 
found it.” 

“Something you lost?” 

“T mean ‘Bjerrum’. I found it in the dic- 
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CORRESPONDENCE 


tionary. And it isn’t pronounced ‘Byerrum’.” 

“What do you mean it isn’t pronounced 
‘Byerrum’.” 

“T mean it isn’t pronounced at all.” 

This is true. One elaborate medical lexi- 
con in its last edition spells ‘Bjerrum”, but 
scrupulously avoids taking any chance on 
the pronunciation. From which you may 
draw any conclusion that appeals to you. 

The mispronunciation of the name of 
this distinguished Danish ophthalmologist 
has always been a sick spot in American 


iinguistics. The combination of “B” and 
“J” in the same syllable is incompatible with 


the American way of life. When they hap- 
pen together as in “abject” and “object” the 
word divides. Twenty years ago the struggle 
to pronounce “Bjerrum” usually ended in 
an explosion like a suppressed sneeze. Re- 
cently the pronunciation has taken a dis- 
tinct turn for the worse. Ophthalmologists 
who would be the first to snort at hearing 
someone speak of “Frood” or “Go-eethe” slip 
out “jerrum” without a tremor. Just what 
started this bit of illiteracy is a profound 
secret. Psychiatrists might conclude that it 
was initiated by someone who had been 
stung by a “B” in infancy. It certainly can- 
not be called Anglicizing the word. If the 
unabridged dictionary can be trusted this is 
the only instance in the language where an 
initial capital “B” has gone A.W.O.L. 
though the little ones occasionally escape. 
If you want to look up the word, the silent 
“B” is the letter you use. It may be too late 
to remedy this blunder. So fast has it spread 
that among men who know glaucoma best it 
seems to be “jerrum” two to one. To be 
sure, a candidate for the last Board Exami- 
nation was heard to say “Byerrum,” but he 
may have been from Minnesota, By Yiminy. 

This is not true of another badly mangled 
word in the same category. According to a 
neighbor who has a backyard acquaintance 
with the Schigtz family, that word is neither 
“Sheeotz,” nor yet “Shirts.” He says the 
home-town sound is “Shuts,” as in “Shuts 
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the door.” This is definitely simpler than 
any of the fumbles, and might make good 
on its merits. 

For the fraction who are curious about 
phonetics, the Danish Consulate calls 
“Byerrum’” correct. 


S. Judd Beach. 


CORRESPONDENCE 
ARGENTINE CONGRESS OF OPHTHALMOLOGY 


Editor, 
American Journal of Ophthalmology : 

Through the invitation of Moacyr Alvaro, 
secretary for South America of the Pan- 
American Association of Ophthalmology, I 
had the privilege of touring some of the 
principal cities of South America, visiting 
San Juan, Puerto Rico; Rio de Janiero, Sao 
Paulo, and Campinas in Brazil ; Montevideo, 
Uruguay; Buenos Aires, Rosario, and Cor- 
doba in Argentina; Santiago, Chile; and 
Lima, Peru, in the months of July, August, 
and September, 1947. 

I had been invited to lecture and hold 
conferences on surgical subjects in each of 
these cities. I spoke in English and, through 
immediate translation into Spanish and 
Portugese, was able to make excellent con- 
tact with the ophthalmologists who came to 
the four lectures given in each of the cities. 
We were able to have questions and pointed 
discussions. Many of the South American 
ophthalmologists understand English well, 
so that it may have been tedious for them to 
go along with the translation, but they were 
the personification of courtesy and put up 
with my ignorance of their language. Mrs. 
Kirby and two of our daughters accom- 
panied me and were charmed with the gra- 
ciousness and hospitality of the ophthal- 
mologists, their wives, and families. Their 
personal reception was such that we can 
never hope to repay them for their many 
courtesies. 

My particular reason for writing to you 
now in my capacity as a member of the 


|| 
its 
rons 
1€T}- 
ues} 
nor 
olo- 
oyal 
sen 
cted 
re- 
ar 9 
E 
hat 
ow | 
50 
In 
ver 
ists 
ak 
out 
me 
in- 
ell 
he 
VS 
ill 
at 
t- 
e 


1512 


Committee on Inter-American Relations of 
the Pan-American Association is to draw 
attention of the readers of the JOURNAL to 
the group of Amigos or Friends in Ophthal- 
mology in North and South America. Much 
can be done to cement the wonderful friend- 
ships which have been established with our 
Latin American confreres. When any of 
them come to our cities, we should go out of 
our way to afford them every facility to 
visit our diagnostic, therapeutic, and surgi- 
cal clinics and colleges and to attend lectures, 
meetings, and so forth. They do not ask 
for social entertainment. In fact, they are 
all modest and retiring and will not in any 
instance impose upon our time or hospitality. 

In return, however, I can assure you that 
when any of you visit the South American 
cities you will find a very welcome greeting 
in their fine institutions, colleges, hospitals, 
and clinics. I can urge upon you tours of 
South America for study, for diagnosis, for 
therapy, and for surgery. You know the 
excellent caliber of the men from having 
personally met them in Cleveland and in 
Havana. Not many of you went to Monte- 
video. Now with the steamships of the 
Moore-McCormack, Delta, and Grace Lines 
and the planes of Pan-American and Pa- 
nagra, there is no reason why we should 
not enjoy the beauties of South America, 
benefit by study there, and know our Amigos 
better. 

As a starter, I can urge you to attend the 
Argentine Congress of Ophthalmology 
meeting in Mar del Plata, a beautiful sea- 
side town about 250 miles south of Buenos 
Aires, December 13 to 18, 1948. I would 
urge that you go down one coast and come 
back the other. The trip by motor or by air 
over the Andes is a most thrilling and 
memorable experience. I am sure that all 
who go will treasure memories of their 
trip. 

(Signed) Daniel B. Kirby, 
New York. 
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OPHTHALMOLOGY IN THE WaAR 
YEARS. Volume II (January, 1944, t 
June, 1946). Edited by Meyer Wiener. 
M.D. Chicago, The Yearbook Publish- 
ers, Inc., 1948. 977 pages, subject and 
author indexes. Price, not listed. 

The appearance of this volume brings to 

a close the work projected in 1943 when it 

was realized that the war disrupted the usual 


availability of ophthalmic literature, inter- | 


fered with the harmonious collection of vol- 
umes for collecting and binding, and es- 
pecially created a hiatus in the supply of 
current ophthalmic information to hundreds 
of ophthalmologists whose minds were oth- 
erwise occupied. With rare exception, the 
ex-medical officer would never go back over 
the journals published during the war years 
except to look for an occasional article. 

Here, in the two volumes that cover the 
years from January, 1940, to June, 1946, 
are to be found the salient points from 
most, if not all, of the articles of ophthalmic 
interest that appeared during that time. 

Of added interest and of great impor- 
tance, is the running comment and criticism 
of the members of the editorial staff so ably 
marshalled by Dr. Wiener. Thus, the vol- 
umes are more than a collection of abstracts. 
They form a current and noteworthy text- 
book of ophthalmology, of valuable use in 
the preparation of an article or the evalua- 
tion of a new drug or surgical technique. 

The list of contributors reads like a who's 
who in American ophthalmology. Each has 
done his part exceedingly well. The editor, 
Dr. Wiener, has skillfully arranged the ma- 
terial so that duplication, inevitable in this 
type of project, is minimized. 

Those who have had Volume I since its 
appearance will need no urging to acquire 
Volume II. Those who do not possess the 
two volumes are depriving themselves of a 
very useful and valuable tool in their work. 
High praise and gratitude from all English- 
speaking ophthalmologists are due to Dr. 
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\WViener for his important contribution, and 
lo his collaborators for their difficult and 
‘ime-consuming efforts. It is a job well done 
py editor, contributors, and the publisher. 
Derrick Vail. 


DISEASES OF THE EAR, NOSE, AND 
THROAT. By William Wallace Mor- 
| rison, M.D. New York, Appleton-Cen- 
tury-Crofts, Inc., 1948. Clothbound, 772 
pages, 359 schematic illustrations. Price, 
$8.50. 

Because of the intimate functional and 


bathologic relationship of the eye to the ear, 


jose, and throat, an understanding of the 
Hiseases of the latter is of fundamental value 
o the ophthalmologist. This up-to-date text 
by Morrison clearly and authoritatively syn- 
hesizes the current knowledge in this field. 
The common problems of specialists in the 
head area are well presented, such as the 
mechanism of headache and its differential 
diagnosis. He believes that half of the mi- 
graine cases can be relieved by careful al- 
lergic control. The excellent discussion of 
allergy and antihistaminic agents evaluates 
benadryl and pyribenzamine but not the 
newer drugs in the series such as antistine, 
neoantergan, neohetramine, theophorin, his- 
tadyl, decaprin, diatrin, trimeton, hydryllin, 
and so forth. 

The infections and tumors extending 
from the sinuses to the orbit are adequately 
reviewed. Although he accepts multiple 
sclerosis as the predominant cause of retro- 
bulbar neuritis, Morrison still considers 
that a small percentage of cases are due to 
extension of infection from the posterior 
thmoid cells and sphenoid. In cavernous 
sinus thrombosis, since the causative organ- 
im is nearly always a Staphylococcus, Mor- 
tison considers penicillin the drug of choice, 
and also advises the use of heparin to pre- 
vent extension of the thrombus. The im- 
portant eye signs in tumor of the acoustic 
nerve and in abscesses of the frontal lobe, 
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temporal lobe, and cerebellum are given in 
detail. 

Each chapter has bibliographic references, 
many of them as recent as 1946, The book 
closes not only with a subject index, but 
with an original and valuable symptom in- 
dex as well. 

James E. Lebensohn. 


PRINCIPLES GOVERNING EYE OP- 
ERATING ROOM PROCEDURES. 
By Emma I. Clevenger, R.N. St. Louis, 
C. V. Mosby Company, 1948. 215 pages, 
32 illustrations, index, and Foreword by 
Conrad Berens, M.D. Price, not listed. 


Miss Clevenger has had many years of 
experience in an exceptionally busy eye op- 
erating room at the New York Eye and Ear 
Infirmary. Many splendid nurses, trained 
under her able direction, have carried her 
teachings elsewhere to the benefit of surgeon 
and patient. Many skilled ophthalmic sur- 
geons owe much of their fame and success 
to the principles learned during their resi- 
dencies surrounded by her influence. In giv- 
ing us this unique book, she hhs added to 
our tools. 

Her book covers everything pertaining to 
the smooth and efficient working of an eye 
operating room. It contains lists and pho- 
tographs of instruments, “set ups,” dia- 
grams of supply tables, descriptions of 
pieces of electrical apparatus and their uses, 
as well as directions for the proper steriliza- 
tion and care of instruments, equipment, 
and supplies. Furthermore, it tells us where 
to go to get the various articles used in the 
eye operating room. It is a most useful book 


for eye nurses and surgeons. 
Derrick Vail. 


BULLETIN OF THE SOCIETE BELGE 
D’OPHTHALMOLOGIE. 87. 
Meeting of November 30, 1947. 

Of the 20 papers and case histories on 
various subjects one of the most interesting 
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presentations is L. Alearts’s study on the 
aqueous humor which he considers to be a 
fluid common to the whole body “a real 
intercellular fluid” and not a fluid charac- 
teristic of the eye only. He defends his 
opinion with detailed arguments on the em- 
bryology, anatomy, physiology, pathology, 
and experimental chemistry of the aqueous 
and he outlines the clinical importance of 
this approach. 

M. Appelmans and J. Michels discuss the 
experimental technique in the exploration of 
the blood-aqueous barrier. They found that 
gum arabic brought into the general circu- 
lation four days before followed a curve, 
similar to that of the passage of the pro- 
teins in the serum and in the aqueous as 
well. The secondary aqueous contained a 
larger amount than the first and it changed 
with the variations in the protein content 
of the circulation. 

A. M. Potvin and Mlle. J. Helin present 
the ocular complications of pernicious ane- 
mia, complications which they consider to be 
vascular and toxic and not specific and, 
therefore, often difficult to diagnose. 

M. Humblet emphasizes the importance of 
perimetry as part of every neurologic exami- 
nation and as a preliminary test in ventricu- 
lography, arteriography, and even lumbar- 
puncture. He describes the possible field de- 
fects in median and lateral lesions of the 
chiasm. M. Wibo and J. Wibo recommend 
fistulating sclerectomy, iridectomy, and cau- 
terization of the tip of the ectasia in corneal 
ectasia and they describe a case of their 
own. 

Van Canneyt reports on heredofamilial 
lattice-shaped corneal degeneration and dis- 
cusses the anatomy, pathology, etiology, and 
classification of this rare disease. A. Heintz 
suggests plastic surgery in cases of elephan- 
tiasis of the lids and presents two case 
histories. 

M. Appelmans, M. Roeleus, and J. Mi- 
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chels discuss iridocyclitis with rheumat; 
spondylarthritis which in their opinion ha 
the following characteristics: retrocorne, 
pannus, pigmented posterior synechias, x 
aqueous rich in proteins, mononuclear cel| 
no organisms even during the inflammator 
spells, and frequent recurrences. | 

R. Hermans proposes the use of vitamiy 
K in angioid streaks of the retina. Spells oj 
violent headache, sudden change in the ap. 
pearance of the streaks, hemorrhage 
around the streaks, and a low prothrombin 
time in patients with this disease were con- 
siderably improved by vitamin K. He aly 
points out that vascular accidents in the 
stomach, intestinal tracts, uterus, nose, skin, 
and thyroid occur in these patients. 

I, Frangois reports a patient in whom a 
corneal transplant was successful, in spite of 
the rich vascularization of the cornea which 
followed a lime burn. L. Weekers recon- 
mends diathermy of the tarsus in cases of 
ptosis with paralysis of the levator palpebras 
and describes his technique for this opera- 
tion. Van Canneyt and Kluyskens differen- 
tiate two forms of hysterical ptosis; hypo- 
tonic ptosis which is usually bilateral and 
associated with a contracture of the frontd 
muscle and other paralytic symptoms ani 
the spastic ptosis or pseudoptosis without 
contracture of the frontalis which is usually 
monocular and accompanied by clonic 
spasms and trembling. 

In his paper on posttraumatic herpes 
zoster ophthalmicus, J. Zanen reviews 36 
cases from the literature and presents a case 
of his own. He is somewhat skeptical about 
a relation between herpes zoster and trauma. 
He insists on the recognition of a time limit 
of 5 to 15 days as the incubation period of 
the zoster virus from the traumatized skin 
or mucous membrane. 

A. Hoorens contributes a study on the 
pharmacologic reactions of the pupils. L. 
Weekers and R. Weekers, A. Heintz, and 
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F. Roussel give a statistical report on the 


1 haf anatomic and functional results after sur- 
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gery for retinal detachment. A. Benoit de- 
scribes an ocular injury caused by podophyl- 
lin powder resulting in a severe infiltration 
of the cornea, a yellow discoloration of the 
iris, and exudation into the vitreous. The 
outcome was favorable. 

This volume also contains a paper on the 
X-ray treatment of bilateral retinoblastoma 
by F. Roussel, the description of two un- 
usual cases of thrombosis of the cavernous 
sinus by De Jaeger and A. De Haene, and 


nasal orbital wall. 


Alice R. Deutsch. 


TRANSACTIONS OF THE SOCIETE 
D’OPHTHALMOLOGIE DE PARIS. 
Meetings of June and October, 1947. 


This volume of 115 pages brings a report 
of the meetings of the société d’ophthalmolo- 
gie de Paris, held on June 21, 1947, and 
October 18, 1947. Twenty-three papers and 
case histories were presented. 

E. Haas discusses the uveal complications 
of gonorrhea. G. Offret presents a case of 
uveitis and opticochiasmatic arachnoiditis. 
P. Bregeat takes the opportunity to outline 
the characteristics of corneal vaccinola after 
having described an observation of his own. 
Monbrun’s and J. Lavats’s study on the 
effect of streptomycin on miliary tubercu- 
losis and tuberculous meningitis is of special 
interest because it emphasizes the impor- 
tance of the ophthalmoscopic examination 
as a guide on the regression, extension, or 
stabilization of the main lesions. J. Sédan 
and S. Sédan-Bauby discuss the provoked 
diplopia which, they believe, is an improve- 
ment in evaluation of muscular-deficiency in 
regressive paresis and in the exact classifi- 
cation of heterophorias and convergence 
anomalies. 


1515 


Other papers of interest include the de- 
scription of an orbital metastatic neoplasm 
which appeared several years before any 
clinical manifestation of the main tumor 
(Pivolean and G. Offret), a recurrent irido- 
cyclitis following a blunt injury of the other 
eye (P. Designes and Nandin), the treat- 
ment of myopia gravis (J. Gallois), the 
history of an optic neuritis caused by food 
poisoning (E. Leseune), and a case history 
of tularemia, interesting because of the pe- 
culiarity of its localization, the lack of 
general symptoms of the disease, and the 
etiology—the scratches of a cat. Retinal 
hemorrhages in tuberculous persons, the 
mechanism of the allergic reactions, and the 
condition of the neurovegetative system 
were the topic of C. Boudon’s paper. 

Among the papers presented at the meet- 
ing of October 18th, special emphasis should 
be given to the work of Paufique, G. Offret, 
and Vouters on neurofibroma, because of 
their detailed study on the pathology of 
orbital tumors. 

Baillart’s lecture on endoscopy revives 
the observation of several visual phenomena 
and their explanation. Toulard made bac- 
teriologic studies of corneas, 1 to 5 hours 
after death, none of the microorganisms 
found were pathogenic 

Various rare case histories are presented, 
among them a suprasellar cholesteatoma, 
keratoplasty with a living graft, monocular 
exophthalmus caused by a hemorrhage into 
the contralateral frontal sinus together with 
a retrobulbar hemorrhage, a pterygium 
which recurred in spite of conjunctival and 
corneal plastic surgery, and a patient with 
an adherent leukoma in whom repeated 
keratoplasty was successful. 

M. Lenoir summarizes the present knowl- 
edge on contact glasses. G. Offret presents 
Vassiliev’s paper on the probing of the lacri- 
mal passages, a procedure which he favors 
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in noninflammatory stenosis. A. Gauthier 
and G. Bruys show several graphs in proof 
of their theory on the seasonal occurrence 
of retinal detachment in Algiers. They 
found the peak to be in April and June. 
Alice R. Deutch. 


LEHRBUCH DER AUGENHEIL- 
KUNDE. Edited by A. Amsler, A. Bruck- 
ner, Franceschetti, H. Goldman, E. B. 
Streif. Basel, Switzerland, S. Karger, 
1948. 858 pages, 342 illustrations includ- 
ing many in color, 4 tables, index. Price, 
85 Swiss francs. 

Anyone familiar with the German text- 
books of ophthalmology published before 
the war, such as that of Axenfeld, will be 
struck by the similarity between this splendid 
volume and those published by Springer. I 
refer to the format and beautiful illustrations 
and diagrams. It may be a very long time 
before the textbooks of Germany appear 
once more. It is highly significant, therefore, 
that Karger conceived the idea of publishing 
a textbook of ophthalmology in German to 
be written by outstanding Swiss ophthal- 
mologists. It is evident at once that he has 
succeeded in his project, for here is a modern 
and complete textbook that reflects great 
credit on its editors, collaborators, and the 
publisher, 


The collaborators include, Babel, Banger. 
ter, Bischler, Blum, R. Brickner, Biirki, 
Huber, Klein, Lidin, Lutz, 
Weve, and Wolf-Heidegger. 

The wish expressed by the editors in the 
Foreword that, “this textbook, the first of 
its kind to appear in Switzerland, will re. 
ceive a warm reception,” is certain to be 
fulfilled. 


Siillmann, 


Derrick Vail. 


ARQUIVOS DA CLINICA OFTAL-. 
MOLOGICA DO HOSPITAL MILI- 
TAR PRINCIPAL. Lisbon, v. 1, 1944 
45. 


This report contains a biographical note 
on the founder of the clinic, several histori- 
cal notes, nine reports of extensive original 
work, and an assortment of clinical and 
therapeutic notes. Four of the original 
papers are on trachoma; one records the 
first case of Crouzon’s disease to be de- 
scribed in Portugal and another a case of 
Tay-Sachs’s disease. There is an analysis of 
work of 10 years in the ophthalmological 
clinic of the Military Hospital S. Miguel, 
Azores. In a brief report the effect of vaso- 
dilators on the retinal arteries is demon- 
strated by a pair of fundus photographs. 

F. H. Haessler. 
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. Anatomy, embryology, and comparative oph- 
thalmology 

General pathology, bacteriology, immunology 

. Vegetative physiology, biochemistry, pharma- 
cology, toxicology 

. Physiologic optics, refraction, color vision 

. Diagnosis and therapy 

Ocular motility 

. Conjunctiva, cornea, sclera 

. Uvea, sympathetic disease, aqueous 

. Glaucoma and ocular tension 
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ABSTRACT DEPARTMENT 


EpItep By Dr. F. HERBERT HAESSLER 


Abstracts are classified under the divisions listed below. It must be remembered that any given paper 
may belong to several divisions of ophthalmology, although here it is mentioned only in one. Not all of 
the headings will necessarily be found in any one issue of the Journal.’ 


CLASSIFICATION 


10. Crystalline lens 

11. Retina and vitreous 

12. Optic nerve and chiasm 

13. Neuro-ophthalmology 

14. Eyeball, orbit, sinuses 

15. Eyelids, lacrimal apparatus 

16. Tumors 

17. Injuries 

18. Systemic disease and parasites 
19. Congenital deformities, heredity 
20. Hygiene, sociology, education, and history 


1 
ANATOMY, EMBRYOLOGY, AND COM- 
PARATIVE OPHTHALMOLOGY 
Danis, P. C. The functional organiza- 
tion of the third-nerve nucleus in the cat. 
Am. J. Ophth. 31:1122-1131, Sept., 1948. 
(7 figures, references.) 


Vos, T. A. Iris numerata. Ophthalmo- 
logica 115:354-358, June, 1948. 

In the case reported normal iris crypts 
happened to be situated in such a way 
that they formed a dark figure 2 which 
was very striking against the background 
of the light grey iris. The author concedes 
priority for this observation to M. van 
Duyse who suggested the term “cipher 


iris” in 1903. Peter C. Kronfeld. 
2 
GENERAL PATHOLOGY, BACTERIOLOGY, 
IMMUNOLOGY 


Biette, G. Ultravirus in ocular pathol- 
ogy. Boli. d’ocul. 27:1-19, Jan., 1948. 

Bietti presents an extensive review of 
the present knowledge of the ocular 
localization of various virus diseases. The 


difficult problem of the Rickettsias is dis- 
cussed with particular reference to their 
relation to trachoma. It is suggested that 
this disease is caused by a Rickettsia. 
K. W. Ascher. 


Fridenberg, Percy. Mechanical factors 
in ocular pathology. Am. J. Ophth. 31: 
1002-1003, Aug., 1948. 


Missiroli, G., and Scano, A. Effect of 
the lacrimal fluid on the respiration of 
bacteria. Boll. d’ocul. 27 :41-53, Jan., 1948. 


Tears were collected from the lower 
fornix of numerous normal and patho- 
logic eyes by means of a sterile pipette, 
then diluted with physiologic saline solu- 
tion and stored in the refrigerator. Sus- 
pensions of the bacteria to be tested were 
prepared and the oxygen consumption 
was measured in the Warburg apparatus 
at a temperature of 38°C. The results are 
represented in three tables and graphs. It 
was found that tears inhibit the respira- 
tion of lysosensitive bacteria completely. 
The respiration of lysoinsensitive organ- 
isms is not modified. It was not possible 
to prove a bacteriostatic effect of the 
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lacrimal fluid on organisms during active 
multiplication or at rest. 


K. W. Ascher. 


Rapisarda, D. Concerning tuberculous 
allergy and the eye. Rassegna ital. d’ottal. 
17 :128-145, March-April, 1948. 

Rapisarda stresses the fact that ocular 
tuberculosis is an affection dependent 
upon a general disease and that the phe- 
nomena of allergy and immunity are 
characteristic of the particular tissue in- 
volved. This explains the polymorphous 
appearances of the ocular involvement. 
He emphasizes the conception of the im- 
portance which the allergic state bears in 
the pathogenesis of ocular tuberculosis 
and its possible interference in nontuber- 
culous and traumatic lesions. The practi- 
cal methods adopted to study tuberculous 
allergy are discussed, among them the 
“patergico” method, which permits a 
quantitative evaluation. In the evaluation 
of the allergicometric results one must 
remember that the presence of a morbid 
ocular bacillary focus probably alters the 
harmony between the allergic orientation 
of the ocular membranes and the skin. 

The analytic examination of the results 
obtained by the clinical and experimental 
studies of the author support the convic- 
tion that there exists no parallelism be- 
tween cutaneous and visceral allergy. 
Many aspects of ocular tuberculosis can 
thus be explained in the light of a dual 
concept of allergy. Eugene M. Blake. 


3 


VEGETATIVE PHYSIOLOGY, BIO- 
CHEMISTRY, PHARMACOLOGY, 
TOXICOLOGY 
Aguilar Bartolomé, J. M. The effect of 
some vaso-dilators on general blood pres- 
sure, the retinal vascular pressure, and 
the intraocular pressure. Arch. Soc. oftal. 

hispano-am, 8:468-477, May, 1948. 


This is a graphic report of an investiga- 


tion on men between 20 and 30 years oj 
age. The vasodilators used were nicotinic 
acid, and a mixture of calcium chloride 
with magnesium thiosulphate. The ocy. 
lar tension, the retinal vascular pressure 
and the general blood pressure were taker 
twice before the injection of the vaso. 
dilator, immediately afterwards, 15, 30 
40, 50 and 60 minutes later, and after ? 
and 24 hours. The oral administration of 
nicotinic acid was without effect on the 
intraocular pressure or the retinal pres. 
sure; parenteral administration was 
equally without a significant effect. The 
intramuscular or intravenous administra- 
tion are similar in effect, differing only in 
the intensity and latent period; the intra- 
ocular tension falls 2 to 4 mm. Hg, the 
diastolic retinal pressure falls 2 to 3 mm, 
the systolic retinal and the venous pres- 
sures remain unaffected. The effect lasts 
one hour. Mydriasis was observed in two 
of the ten patients studied. The mag- 
nesium combination is effective only in 
intravenous administration and the effect 
is proportional to the quantity injected. 
After some fluctuation the tension re- 
mains lower than normal for a period of 2 
to 24 hours ; the time depends on the dose. 
There is no effect on the retinal circula- 
tion. A combination of nicotinic acid and 
the magnesium mixture eliminates the 
initial fluctuations in the ocular tension 
and produces an immediate reduction of 
tension that lasts 24 hours: The other 
pressures show no significant change. (7 
graphs.) Ray K. Daily. 


Barany, E. A. The influence of altera- 
tion of the vasomotor system of the eye 
in relation to the local arterial blood pres- 
sure and the intraocular pressure. An 
investigation of the homeostatic reflexes. 
Rev. oto-neuro-oftal. 22:73-78, July-Aug., 
1947 and 22:104-110, Sept.-Dec., 1947. 


Previous similar studies yielded no real 
evidence that a mechanism described in 
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the title exists in the eye. The author 
exposed one common carotid artery and 
made pressure on it. He measured the 


‘ocular tension in both eyes, before, dur- 


ing and after pressure and when the test 
animal was warmed and chilled. Simi- 
larly, tests were performed after the ad- 
ministration of adrenalin, cocaine, ephed- 
rine, ergotamine, prostigmine, and 
atropine, and after cervical sympathec- 
tomy. Occlusion of the carotid artery 


\caused a slight decrease in the intra- 


ocular tension (4 mm. Hg). Drugs and 
cervical sympathectomy did not have an 
appreciable influence on the relation be- 
tween the eye pressure and the lowered 
blood-pressure. The author concludes that 
there is still no proof of the existence of 
a homeostatic vasomotor reflex mecha- 
nism to protect the intraocular pressure 
from changes occasioned by alterations 


in the blood-pressure. 
Edward Saskin. 


Barany, E. and Davson, H. A note on 
the physiology of the aqueous humour. 
Brit. J. Ophth. 32:313-314, May, 1948. 


This very short article is an extension 
of the opposing views of Barany and Dav- 
son as to whether salts in the aqueous are 
secreted by the lining membranes or 
whether they enter the aqueous by sim- 
ple diffusion from the blood stream. Since 
blood pressure and ocular pressure have 
no effect on the salt content and salts are 
not secreted exclusively by the mem- 
branes of the aqueous chamber neither 
theory is satisfactory. The problem of 
the secretion of salts into the eye, there- 
fore, remains in a state of flux. A mere 
mathematical analysis of data already to 
hand is not sufficient for a decision. 
Morris Kaplan. 


Bellows, J. G., and Farmer, C. J. The 
use of bacitracin in ocular infections. 
Part I. Tolerance and permeability in the 


rabbit eye. Am. J. Ophth. 31:1070-1073, 
Sept., 1948. (1 table.) 


D’Ermo, Franco. Action of murexine, a 
new choline derivative, on the iris muscle 
of the horse and the cow. Boll. d’ocul. 26: 
763-766, Dec., 1947. 


In the dye-producing organ of the 
snail Murex trunculus there is at least 
one substance which has a definite effect 
on stripes of iris tissue of the horse and 
of cattle. Isolated stripes of sphincter and 
of dilatator tissue were exposed to ac- 
etone extracts of 0.02 to 2 mgm. of the 
posterior median zone of fresh hypo- 
branchial organs of the snail. The con- 
traction of the iris stripes was propor- 
tionate to the strength of the solution, 
and atropine in concentration 1 to 500,000 
did not inhibit or counteract the effect. 
Blood serum and brain tissue extracts did 
not have any influence on the action, 
neither did the addition of diazoparani- 
troaniline salts of formaline in concentra- 
tions between 1 to 1,000 and 1 to 10,000. 
Boiling for ten minutes in one-tenth-nor- 
mal sodium hydroxide solution, however, 
inactivated the extracts. The effect of 
more distant parts was much less pro- 
nounced than the region mentioned above. 
The action of the organ extract was three 
to six times as strong as that of acetyl- 
choline. All these qualities would sug- 
gest that the substance that acts so strong- 
ly on the horse iris is murexine (Er- 
spamer and Dordoni, Ricierca Scientifica, 
16, 1946). Similar results were obtained 
on the iris sphincter of the ass and on 
that of the calf, in the latter however to a 
lesser degree. The same extracts acted 
about one thousand times more strongly 
on the sphincter strips than on the dilata- 
tor of the horse iris. (2 graphs.) 

K. W. Ascher. 


Dordoni, Franco. Dionin and _hista- 
mine; the mechanism of its local action. 
Boll. d’ocul. 27 :20-40, Jan., 1948. 
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On 34 adult cats the development of 
ethylmorphine hydrochloride chemosis 
was studied and compared with the action 
of the same drug after previous local or 
systemic application of 2 (N-phenyl N- 
benzyl aminomethyl) imidazoline meth- 
ansulfate, named Antistin Ciba, and of 
2 N-dimethylamino 2 propyl-thiodiphen- 
ylamine-Cl, named 3277 R.P. Rhone Pou- 
lene. Local application of Antistin did 
not interfere with the dionin chemosis; 
subcutaneous administration, however, 
reduced the chemosis or even abolished 
it without reducing the hyperemia. Simi- 
lar effects were obtained by subcutaneous 
3277 R.P. administration. High atropine 
doses did not produce any similar effect. 
Histamine solutions do not fail to in- 
crease the filling of the conjunctival ves- 
sels when antihistamine substances have 
previously been administered parenter- 
ally. The chemosis seems to be due to a 
histamine-like tissue mediator whereas 
the hyperemia after dionin most prob- 
ably results from a direct action of this 
drug. Repeated instillations of dionin 
over periods of from 4 to 10 days and re- 
peated instillations of 0.2 percent hista- 
mine solutions did not interfere with the 
action of the other drug respectively. The 
habituation to dionin does not involve 
the production of hyperemia but the 
chemosis is less marked. The habituation 
to dionin is ascribed to a failure to re- 
lease the tissue mediator. (9 tables, refer- 
ences. ) K. W. Ascher. 


Fanta, H. The effect of pilocarpine on 
normal eyes. Ophthalmologica 115:338- 
353, June, 1948. 

After two instillations, two minutes 
apart, of equeous pilocarpine solutions of 
varying strength, the ocular tension, the 
width of the pupil and the refractive state 
of normal human-eyes were followed for 
periods up to 24 hours. During the first 
30 minutes the tension was determined 
tonometrically every two minutes. On the 


whole the effect of pilocarpine on the 
normal eye was slight and inconstant 
About one-third of all subjects tested 
showed no measurable lowering of the 
ocular tension. In the remaining two. 
thirds the tonometer revealed a drop up 
to 6 mm. Hg (Schigtz). The concentra- 
tion of the pilocarpine solution infly. 
enced the duration but not the magnitude 
of the reduction of tension. The miotic 
effect was more pronounced and much 
more constant. No parallelism between 
miosis and ocular tension could be recog. 
nized. The miosis nearly always outlasted 
the lowering of the ocular tension. The 
cyclotonia following pilocarpine was very 
variable and difficult to measure. The 
concentrations of the drug tested were 
4, %, 1, 2 and 100 (crystals) percent. 

Peter C. Kronfeld. 


Kapuscinski, W. Observations on the 
pulse and retinal arterial pressure. Brit. 
J. Ophth. 32: 273-300, May, 1948. 

In this very long article, the author 
records many observations on the pulsa- 
tions of the central retinal artery and 
reaches new conclusions about the me- 
chanics of the pulsation and circulation 
of the blood. In almost no textbooks of 
physiology is the mechanism of the pulse 
described with any degree of detail or 
truth. It is simply stated that the palpable 
pulsations are due to dilatation of the 
artery during the force of systole and 
contraction during diastole. This theory 
is completely untenable. The pulsation of 
the retinal artery is simultaneous with 
the pulsation at the wrist and is assumed 
to have the same origin; despite this 
rhythmic pulsation which is seen in 8 
percent of people, the artery does not 
change in width or caliber during the 
pulsation but simply undergoes a tempo- 
rary change in position. This is also true 
at the wrist or the temple. The arterial 
tube would increase in size with an in- 
crease in its internal pressure and volume 
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and if it did increase in caliber during 
systole, this increase would result in a 
lowered intravascular pressure instead of 
an increase. The author concludes that 
the blood stream in the vessels is uni- 
form. It circulates without any oscilla- 
tions due to pressure, so that there is no 
difference between diastolic and systolic 
pressure. During systole, the blood cir- 
culates faster imparting to the column of 
fluid a kinetic energy which results in 
the pulsations seen and felt. 
Morris Kaplan. 


Leoz de la Fuente, G., and Bartolozzi 
Sanchez, R. Modifications in the retinal 
arterial pressure through compression of 
the common carotid. Arch. Soc. oftal. 
hispano-am. 8:457-467, May, 1948. 

This is a detailed report, with tabu- 
lated data, on the effect of a two-minute 
compression of the common carotid 
artery on the retinal vascular circulation. 
Since this reaction depends on the com- 
pensatory function of the cerebral circula- 
tion in the circle of Willis, it is suggested 
that exploration of the retinal response to 
carotid compression may be used clini- 
cally to determine the functional state of 
the cerebral compensatory circulation, 
preliminary to ligation of the common 
carotid. This investigation comprises 
ophthalmodynamometric measurements 
in forty patients, in the recumbent posi- 
tion. One investigator took the retinal 
pressures and the other exerted the com- 
pression. The data show that during the 
compression the pressure in the retinal 
vessels is nil, or very low. Two minutes 
later it rises and the diastolic pressure 
may reach its original level, but the sys- 
tolic remains not less than 23 percent be- 
low its normal level. There are two pat- 
terns of behavior of the diastolic pres- 
sure: a juvenile in which the reduction 
of pressure does not exceed twenty per- 
cent, and a senile in which it is over 
twenty percent. There were patients over 
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fifty years of age in the juvenile group 
and young people in the senile group. The 
vascular age of a patient may not coin- 
cide with his chronological age. A fall in 
the diastolic pressure of not over twenty 
percent indicates a satisfactory collateral 
cerebral circulation; a fall between 20 and 
50 percent suggests good cerebral com- 
pensation that is subject to unpredictable 
variations. A fall above 50 percent is defi- 
nitely a sign of poor collateral cerebral 
compensation. A marked difference in the 
systolic pressure of the two eyes is 
pathognomonic of poor circulation in the 
region of the common and internal ca- 
rotid arteries particularly if the lower sys- 
tolic pressure remains unaffected by com- 
pression of the common carotid of the 
same side, but falls after compression of 
the common carotid of the opposite side. 
The response in the retinal vascular pres- 
sure to carotid compression is attributed 
to an autonomous cerebral mechanism 
rather than to a direct effect of the com- 
pression on the carotid sinus; this as- 
sumption is supported by the quantitative 
dissociation of the diastolic and systolic 
pressures after homolateral carotid com- 
pression, and by the fact that continued 
compression of the carotid leads to a 
rise in the diastolic pressure of the op- 
posite eye in 50 percent of subjects and 
in the systolic pressure in only 30 per- 
cent. A direct effect from the carotid 
sinus would be expected to exert the same 


influence on the two pressures. 
Ray K. Daily. 


Matteucci, Pellegrino. On the autono- 
mous regulation of the uveal vessels. Ann. 
di ottal. e clin. ocul. 73:126-127, Feb., 
1947, 

If sympathetic gangliar synapses exist 
in the vessels of the choroid, the passage 
of central vasomotor stimuli through 
them would be inhibited by the action of 
nicotine. Matteucci found that vasodilata- 
tion could be ophthalmoscopically ob- 
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served alike in nicotinized and normal eyes 
when the carotid sinus was electrically 
stimulated; hence he concluded that the 
perivascular nerve fibers of the choroid 
in the albino rabbit (his experimental ani- 
mal) have no gangliar synapses and 
therefore the choroidal vessels do not 
possess, as far as the present evidence 
goes, an autonomous regulatory system 
of their own. Harry K. Messenger. 


Miller, B. The effect of Priscol upon 
the retinal arteries. Ophthalmologica 115: 
11-21, Jan., 1948. 


Priscol is a vasodilator related to his- 
tamine which European authors have 
used in the treatment of circulatory dis- 
turbances of the retina, as well as in 
inflammatory and traumatic diseases of 
the anterior segment of the eye. Miller 
has made actual measurements of the 
caliber of the retinal vessels under the 
influence of Priscol. With a heliometer 
eye piece in an ophthaimoscope of the 
Gullstrand type, Miller measures the 
width of all retinal arteries and veins near 
the disc. By dividing the sum of the 
widths of the arteries by that of the veins 
he arrives at a quotient that expresses the 
relative caliber of the arteries. In patients 
with signs of retinal angiospasm, Priscol 
in doses of 0.01 grams given intrave- 
nously 6 to 10 times over a period of 2 
weeks produces a marked dilation of the 
retinal arteries and a moderate drop in 
blood pressure. The dilation of the re- 
tinal arteries may be associated with sub- 
jective and objective improvement of 


vascular retinal disease. 
Peter C. Kronfeld. 


Moreu, Angel. Physiopathology of the 
irido-ciliary innervation. Arch. Soc. oftal. 
hispano-am. 8:578-589, June, 1948. 

The author reviews the recent litera- 
ture on accommodation, and reports the 
data on his own investigations on the 
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physiology of the ciliary muscle. A sub- 
conjunctival injection of adrenalin jn 
atropinized eyes increases the mydriasis 
somewhat, and slightly impairs visual 
acuity for distance; this impairment can 
not be corrected with lenses, but at night 
vision improves with a minus 1,50 
sphere. It is pointed out that variations 
in visual acuity for distance are more 
easily demonstrated in reduced light and 
at night. Intense eserinization produces a 
marked approximation of the punctum 
proximum, without any effect on visual 
acuity for distance. After an injection of 
gynergen the punctum proximum recedes 
somewhat. The double innervation of the 
ciliary muscle differs radically from that 
of any other pair of muscles with recipro- 
cal innervation, in that paralysis of one 
nerve exerts no effect on its antagonist. 

Another approach to the physiology of 
the ciliary muscle was made through 
gonioscopic examination of iridectomized 
eyes. After extracapsular extraction 
eserinization of the eyes produced visible 
relaxation of the zonule and an increased 


_ folding of the lens capsule with forward 


propulsion of the vitreous. The instilla- 
tion of atropine was followed by a reces- 
sion of the ciliary processes, with no sig- 
nificant effect on the lens capsule, al- 
though the zonular fibers appeared more 
tense. Subconjunctival injection of 
adrenalin produced a reaction similar to 
that of atropine, and the injection of 
gynergen was gonioscopically without 
effect. 

The state of our present knowledge on 
the mechanism of accommodation is sum- 
marized as follows: accommodation for 
near is produced by a change in the 
chronaxia of the third nerve, or through 
the action of metabolites that cause con- 
traction of the circular fibers of the cili- 
ary muscle which in turn act on the zon- 
ule of Zinn. The vitreous participates in 
this process. There is also probably an 
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accommodation for distance, through the 
radial portion of the ciliary muscle. This 
negative accommodation is less in inten- 
sity, range, and significance than accom- 
modation for near, and does not exceed 
two diopters. It appears certain that the 
action of the two parts of the ciliary 
muscle have different functions; it has not 
been possible to demonstrate the existence 
of a tonus between the two antagonistic 
portions of the ciliary muscle. The exist- 
ence of two muscular antagonists, without 
a tonus is of great physiologic interest, 
and calls for revision of Sherrington’s 
work. Ray K. Daily. 


Rademaker, G. G. J., and Ter Braak, 
J. W. G. On the central mechanism of 
some optical reactions. Brain 71:48-76, 
1948. 

Four reactions were studied experi- 
mentally: 1. the blinking reflex elicited 
by a threatening movement and by the 
sudden unexpected approach of an object 
near the eye, 2. the conjugate ocular 
movements excited by optic stimulation, 
3. the optic placing reactions of the fore- 
legs, and 4. opticokinetic nystagmus. Re- 
actions 1 to 3 were studied with dogs, 4 
with pigeons, rabbits, cats, dogs, and 
thesus monkeys. The first is a cerebral 
reaction, and still occurs when only the 
small lateral and caudal part of the striate 
area is spared surgically. In 2 the removal 
of the whole caudal part of the striate 
area abolishes the movements, whereas 
they still occur after extirpation of the 
lateral and caudal and also of the rostral 
part of the visual cortex. Reactions 3 are 
cerebral in origin, remaining when the 
whole caudal part of the striate area has 
been removed and only a small rostral 
part of the visual cortex spared. Reac- 
tions of the fourth group have not been 
proved to be cerebral. A long discussion 
of opticokinetic nystagmus follows. (7 fig- 
ures, references.) Bennett W. Muir. 
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4 
PHYSIOLOGIC OPTICS, REFRACTION, 
COLOR VISION 
Bennett, A. G. The optics of contact 
lenses. Brit. J. Ophth. $2:257-272, May, 
1948. 


By means, of numerous detailed Gaus- 
sian formulas, the optics of contact lenses 
are explained and many of the sources of 
error in the prescription and manufac- 
ture of these lenses are revealed. Since 
it is extremely difficult optically to make 
an afocal lens it is better to incorporate 
added power in the contact lens than to 
let the fluid lens correct the refractive 
error, This is now being done in most of 
the new lenses. In anisometropia, contact 
lenses do not abolish the difference in 
the size of the images but they avoid the 
unequal vertical prismatic effects arising 
from ordinary spectacles when the eyes 
rotate to view objects above or below 
the horizontal plane. In unilateral apha- 
kia, contact lenses have a similar advan- 
tage. The previously emmetropic eye that 
has become aphakic has a retinal image 
about 25 percent larger than its fellow 
when the correction is worn 12 mm. from 
the cornea. Contact lenses reduce this 
disparity to about 9 percent and in many 
cases this renders binocular fusion possi- 
ble. Morris Kaplan. 


Brozek, J., Simonson, E., and Franklin, 
J. C. A note on methodological eyvalua- 
tion of selected visual tests. Am. J. Ophth. 
31:979-984, Aug., 1948. 


Candian, L. The factors in the improve- 
ment of vision in myopic eyes following 
Fukala’s operation. Ann. di ottal. e clin. 
ocul, 73:193-220, April, 1947.4 

The improvement in visual acuity after 
Fukala’s operation is often greater than 
can be explained on photo-optical grounds 
alone and must be attributed to the im- 
proved circulation, nutrition, and func- 
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tion of the choroid and retina. The lower- 
ing of the intraocular pressure, which 
is commonly observed after the opera- 
tion, is thought to account for the im- 
proved condition of the tunics of the eye- 
ball. With lowered intraocular pressure 
there is less tension on the tunics and 
the tendency to stretch is diminished ; the 
choroidal vessels are better filled, and the 
retinal elements are closer together and 
are better nourished. One may believe that 
the eyeball itself undergoes some shorten- 
ing after the operation by contraction of 
the elastic fibers in the sclera when the 
tension is lowered. 

Candian analyzes the pertinent litera- 
ture and reports a series of his own (14 
eyes). In one eye he observed that a 
“Fuchs’s central black spot” actually re- 
gressed after extraction of the lens and 
all but disappeared. 

The factors are listed in the following 
order: 

1. The lowered intraocular pressure 
brings about an improved condition of 
the ocular tunics. 2. The retinal images 
are larger. 3. The simplified optical sys- 
tem minimizes the dispersion of light 
(only one refracting surface as against 
five in the corrected myopic eye). 4. In 
consequence of the improved distance vi- 
sion the functional capacity of the retina 
is increased. (Bibliography.) 

Harry K. Messenger. 


Corrado, Mario. Influence of the spatial 
extent of the light stimulus on the pupil- 
lomotor reflexogenic power of the retina. 
(Pupillomotor reflexometric curve.) Ann. 
di ottal. e clin. ocul. 73:171-182, March, 
1947, 


The same exponential curve for the 
pupillary reflex is found whether the re- 
tina is excited with light stimuli of in- 
creasing intensity, or stimuli of constant 
intensity but applied over an increasingly 
great area of the retina. In obtaining the 
curves care was taken to confine the 
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stimuli to the foveal and perifoveal te. 
gion. Similar curves have been found for 
the visual responses to light stimuli, 
Whether the visual and pupillary re. 
sponses are mediated by one and the same 
or by two types of fibers, the point of de- 
parture for each response seems to be the 
retinal cone. Harry K. Messenger. 


Corrado, Mario. The behavior of cer- 
tain entoptic phenomena occurring in an 
eye subjected to compression. Their sig- 
nificance in relation to the general prob- 
lem of the biophysical mechanism of vi- 
sion. Ann. di‘ ottal. e clin. ocul. 73:257- 
289, May, 1947. 

Corrado reviews the literature on en- 
toptic phenomena produced by pressure 
on the eye. Experimenting on himself, he 
observed, in addition to the usual well- 
known phenomena, that the macula, 
which appears entoptically at first as a 
dark elliptical disc, gradually, as the pres- 
sure is increased, becomes very brilliant, 
with finally a small very dark more or 
less polygonal spot in its center. The dark 
phase of the disc is attributed to peri- 
macular circulatory changes, and the bril- 
liant phase is thought to be due to elec- 
trochemical stimulation of the rods and 
cones. From his studies he concludes that 
vision is a combination of two factors, 
electric and chemical. 

Light perception, color perception, and 
visual acuity are diminished as the pres- 
sure on the eye is increased. (9 figures, 
bibliography.) | Harry K. Messenger. 


Del Zoppo, Italo. Vision with the eye- 
lids closed (a study of the absorption of 
luminous energy by the lids). Ann. di 
ottal. e clin. ocul. 73:247-255, April, 1947. 


In making this study Del Zoppo used 
Maggiore’s photometer, controlled with a 
photo-electric cell, and Corrado’s pupil- 
lometer. Both instruments are described. 
Determinations were made by stimulat- 
ing one eye and by observing the con- 
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sensual pupillomoter reflex in the other 
eye by means of the pupillometer. The 
threshold for colored lights except red was 
found to be approximately the same as 
for white. Red, despite its greater power 
to penetrate the tissues, has a consid- 
erably higher threshold. It is absorbed 
by the lids more than the other colors, 
probably because the blood in the lids 
serves aS an absorption screen. An aver- 
age stimulus of 0.6 lux, that is, an in- 
tensity 30 to 50 times greater than with 
the eyes open, is required to elicit the 
pupillomotor reflex, and the threshold is 
somewhat higher in elderly persons than 
in the young. Absorption by the lids is 
very great for low intensities and di- 
minishes as the illumination is increased. 
(Bibliography. ) 

Harry K. Messenger. 


Farnsworth, D. Need for informative 
labeling of sun glasses. Tr. Am. Acad. 
Ophth. pp. 366-370, March-April, 1948. 
The purpose of this article is to dis- 
sipate the superstitions about the value 
of sun glasses by a summary of the sim- 
ple facts. If an individual in a particular 
circumstance feels no eyestrain, does not 
squint, and is not irritated emotionally, 
there appears to be no reason why he 
should wear sun glasses. One of the best 
methods of protection against glare is 
afforded by shielding of the eyes from 
light from above, below, and from the 
sides. Most glare seems to be peripheral 
glare. Lobstermen’s caps, which have 
greatly elongated visors, are efficient. We 
must largely rely on a simple glass which 
mitigates glare by reduction of intensity 
of light rather than by eliminating pe- 
ripheral light. It should be nearly neutral 
in color, transmit 10 to 20 percent of the 
light and transmit very little energy be- 
low 400 microns or above 700 microns. 
Broad, well-fitted lenses should exclude 
peripheral light. 

Sun glasses should be worn in exceed- 
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ingly strong light, heat, and high alti- 
tudes, and in ordinary intensities by peo- 
ple whose eyes are hypersensitive. They 
should be worn by indi-**:. ls newly 
subjected to unaccustomed intensities. 
They should not be worn when the il- 
lumination level is low and should never 
be worn for night driving. 

Sun glasses can only be intelligently 
selected if the manufacturer will clearly 
label his product as to its essential char- 
acteristics. Chas. A. Bahn. 


Guggenbuehl, A. The dependence of 
stereoscopic vision upon the state of light 
adaptation. Ophthalmologica 115 :193-219, 
April, 1948. 

The acuity of binocular depth percep- 
tion of light-adapted eyes has been deter- 
mined by many investigators with many 
different methods. Little attention has 
been paid to the influence of dark adapta- 
tion upon the acuity of stereoscopic vi- 
sion. A previous paper from the same 
clinic (Gaus, Ophthalmologica 112:267, 
1946) concerned itself with the acuity of 
binocular depth perception by means of 
eccentric retinal areas. In the paper un- 
der review this work is being extended 
to include eyes in the state of dark 
adaptation. The method is again that of 
Monje (Zeitschr. f. Sinnesphys. 69:73 
and 69:261) the principle of which is the 
observation by the examinee of three 
black parallel threads while they are 
slowly being rotated from the initial 
horizontal (parallel to the interpupillary 
line) to the vertical position. From the 
beginning of the rotation the center 
thread is placed a little closer or farther 
than the other two threads. This dis- 
parity is not recognized by the examinee 
while the threads are in horizontal posi- 
tion. The angle of rotation at which the 
disparity becomes perceptible is a meas- 
ure of the acuity of binocular depth per- 
ception. Under the specific conditions of 
the test (on examinees conditioned by 
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previous similar examinations) the au- 
thor obtained acuities of binocular depth 
perception of 10 to 15 seconds of arc for 
the light-adapted and of 47 to 61 seconds 
for the dark-adapted eye. Both values, 
but especially the latter, were lowered by 
practice. In the periphery of the retina 
the decline of the acuity of binocular 
depth perception closely’ paralleled the 
decline of monocular visual acuity. As 
far as the binocular perception of depth 
is concerned, cones proved 1.5 times as 
sensitive as rods of the same retinal area. 
Peter C. Kronfeld. 


Hecht, S., Shlaer, S., Smith, E. L., 
Haig, C., and Peskin J. C. The visual 
functions of the completely colorblind. J. 
General Physiol. 31:459-472, July 20, 1948. 


The visual functions of a completely 
colorblind individual are compared with 
those of the normal. The sensibility dis- 
tribution in the spectrum has a maximum 
at 520 my at all brightnesses and thus 
corresponds to rod vision alone. This is 
confirmed by studies of dark adaptation 
which show final thresholds like those 
usually found for rod vision. Dark adapta- 
tion, measured both centrally and periph- 
erally in the retina, is a single continuous 
function, and regardless of the brightness 
of the preceding light adaptation, is of 
the rapid type only, such as that found 
for the normal after low light adaptation. 
Visual acuity is also a single continuous 
function like rod vision. Both critical fu- 
sion frequency and intensity discrimina- 
tion show two sections, one at low and 
the other at high intensities with a sharp 
transition from one to the other. Inten- 
sity discrimination is as good as in the 
normal eye, and covers much the same 
range. The maximal critical fusion fre- 
quency is only about 20 cycles per second 
as compared to 55 cycles for the normal. 
The two sections shown by the colorblind 
eye for intensity discrimination and fu- 
sion frequency possess the spectral sensi- 


tivity of rod vision since the relative pos. 
tions on the intensity scale are not infly. 
enced by using different parts of the spee. 
trum. (9 figures, references.) 

Bennett W. Muir. 


Hodel-Boos, M. The perception 
movement under conditions of dark- anj 
light-adaptation. Ophthalmologica 115: 
25-46, Jan., 1948. 


This study was undertaken because of 
the occurrence (in Switzerland) of ap. 
parently typical accidents during the long 
dim-out periods of the last war. Not 
recognizing the state of motion of a 
streetcar people got off too soon and fell, 
The author determined the threshold for 
the sensation of movement of various pat- 
terns moving horizontally across the field 
of the examinee. These determinations 
were made under conditions of central as 
well as eccentric vision, on light-adapted 
and dark-adapted normal human eyes. 
The latter recognized the state of mo- 
tion of the pattern at an objective speed 
three to four times as great as that neces- 
sary to create the sensation of motion in 
a light-adapted eye. In addition to this 
difference in threshclds, the recognition 
of motion by the dark-adapted eyes was 
less certain than that of the light-adapted 
eye. Thus, the author believes to have 
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Imus, H. A. Visual testing technics. 


Tr. Am. Acad. Ophth. pp. 370-385, March- 
April, 1948. 
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otential user’s standpoint are mentioned. 
Generally speaking, the Orthorater and 
Sight Screener are best adapted for the 
rapid screening of large groups in which 
the initial cost is a negligible factor. The 
Keystone equipment is in the intermedi- 
ate group and the Massachusetts and 
similar tests are best adapted for screen- 
ing smaller groups, especially primary 
grade children in which time is a lesser 


factor and initial cost more important. 
Chas. A. Bahn. 
Lenoir, M. (with collaboration of M. 
G. Rose). Tolerance to plastic contact 
Arch. d’Opht. 8:49-53, 1948. 

The authors note the lack of data on 
the toleration of the normal eye for con- 
tact glasses. Some ophthalmologists con- 
sider a glass clinically useful if it can be 
tolerated for two or three hours whereas 
others consider only ten to twelve hours 
of continuous wear as the criterion of 
usefulness. The symptoms of intolerance 
includes pain, discomfort and visual dis- 
turbances. The authors designate the fac- 
tors leading to intolerance as mechanical 
or optical. Under mechanical factors they 
include the dimensions of the glass, its 
weight, and its adaptation to the eye. 
They note that the eye ought to be able 
to move in all directions without con- 
junctival compression or shift of axis by 
the glass. The weight of the glass can be 
reduced by making the scleral portion 
thinner than the corneal. The scleral fit 
should be such that there are neither tight 
nor loose areas. There should be no con- 
tact with the cornea or limbus. The opti- 
cal conditions should be such as to correct 
the ametropia accurately. Prismatic ef- 
fects should be eliminated. The authors 
have modified the ordinary plastic lens 
by cutting small grooves in the inner sur- 
face of the scleral portion in order to 
facilitate circulation of tears. They con- 
sider that artificial fluids should be only 
exceptionally required. 
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The authors conclude that certain per- 
sons can tolerate plastic lenses indefinite- 
ly but that others, in spite of the utmost 
care in fitting, are relately intolerant be- 
cause of factors not yet understood. 

Phillips Thygeson. 


Moron-Salas, José. The exploration of 
aniseiconia. Arch. Soc. oftal. hispano-am. 
8 363-367, April, 1948. 

Moron-Salas describes a simple quanti- 
tative test for vertical aniseiconia. It con- 
sists in placing before one eye a figure 
that consists of a central horizontal line 
with a dot 10 cm. from it on each side 
and before the other eye a Maddox double 
prism with the bases of the united prisms 
in the pupil. The resulting binocular 
figure consists of a continuous line and 
doubled dots on each side. In the pres- 
ence of aniseiconia the separation between 
the dots is unequal, and by measuring the 
difference in their separation in mm. the 
amount of aniseiconia can be calculated, 
from a computed table. (1 table.) 

Ray K. Daily. 


Scano, A., Bietti, G. B. and Schupfer, 
R. F. Influence of anoxia on the retinal 
resolving power. Riv. di med. aeronautica 
10:1-11. Oct.-Dec., 1947. 

After anoxia the retinal resolving 
power returns to normal in 10 minutes. 
Ocular fatigue of 30 minutes has slight 
effect. There is an average diminution of 
6 percent at 5,000 meters and 12 percent 
above 5,000 meters. Under conditions of 
50 percent reduced illumination the dim- 
inution was 3 to 7 percent and 13 to 14 
percent at higher altitudes. 

I. E. Gaynon. 


Shapiro, J. R. Some indications for the 
use of contact lenses. Med. Record 161: 
365-366, June-July, 1948. 

Contact lenses correct the irregular 
astigmatism and curvature myopia in 
keratoconus. The disparity of image size 
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in unilateral aphakia is reduced by convex 
contact lenses to the point where both 
images can be fused easily. They may also 
be used in neuroparalytic keratitis because 
they are not irritating and allow the sur- 
geon to observe the cornea. 

I, E. Gaynon. 


Sloane, Albert E. Refraction clinic. Am. 
J. Ophth. 31:995-997, Aug., 1948. 


5 
DIAGNOSIS AND THERAPY 


Arruga, H. Treatment with products of 
tissue disintegration according to the 
method of Filatoff. Arch. Soc. oftal his- 
pano-am. 8 :404-406, April, 1948. 

This method of therapy is described 
by Arruga principally on the basis of in- 
formation gathered by him from the ab- 
stracts in the American Journal of 
Ophthalmology. Ray K. Daily. 


Callahan, Alston. Bipronged forceps; 
an instrument for plastic surgery. Am. J. 
Ophth. 31:1165-1166, Sept., 1948. (2 fig- 
ures. ) 


Debré, R., Monbrun, A., Thieffry, S., 
Brissaud, H.-E., and Lavat, J. Ophthal- 
moscopic examination in miliary tuber- 
culosis in the infant. Arch. d’opht. 8:129- 
149, 1948. 


This report was based on a study of 135 
patients treated with streptomycin at the 
Hospital des Enfants-Malades, Paris. The 
success of streptomycin in miliary tuber- 
culosis is increased by early diagnosis and 
early use of the drug. Ophthalmoscopic 
examination is of value in early diagnosis. 
In 120 cases of tuberculous meningitis, 
tubercles of the choroid were recognized 
on first examination. Tubercles were 


found in 23 of 35 patients with miliary 
tuberculosis on initial examination, and 
of nine cases in which the X-ray findings 
were doubtful, diagnostic fundus changes 
were present in five. Ophthalmoscopic 


examination was also of value in progno. 
sis and as a guide to treatment in case; 
of relapse. Ophthalmoscopic examination 
is difficult in the infant but that with ap 
propriate mydriasis and with patience , 
satisfactory examination can be made, 
Phillips Thygeson. 


Dekking, H. M. Opacity meter for cor. 
nea and lens. Ophthalmologica 115:219- 


226, April, 1948. 


Rgnne devised the “colloidometer” for 
measuring the opacity of the aqueous by 
comparing it with the opacity of the 
cornea of the same eye. The variability of 
the latter in the same and in different 
eyes is the main objection to Régnne’s 
method. In 1936 Dekking devised an 
opacity meter which uses an invariable 
“physical” opacity standard. The instru- 
ment has been improved and is now 
described in detail. In principle it consists 
of an optical system that forms an image 
of the eye or its parts in the focal plane of 
an ocular. Adjacent to this image and in 
the same plane is a photometer field with 
variable and measureable brightness. The 
light source serving the photometer is a 
constant fraction of the light source illu- 
minating the eye. Theoretically only light 
reflected at right angles to the line of 
incidence should be used for opacity 
measurements. This requirement has 
only been partly met. Light reflected 
specularly from the surfaces of cornea 
and lens is prevented from entering the 
system in appreciable amounts. A num- 
ber of precautions have to be taken in 
making the measurements. No practical 
applications or results are reported. The 
instrument is apparently not being manu- 
factured. Peter C. Kronfeld. 


Friedenwald, Jonas S. Some problems 
in the calibration of tonometers. Am. J. 
Ophth. 31:935-944, Aug., 1948. (11 fig- 
ures.) 
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Friedenwald, J. S. Recent advances in 
tonometer construction. Tr. Am. Acad. 
Ophth. pp. 543-547, May-June, 1948. 

The Sklar instrument employs a small 
mirror in the tonometer scale to reduce 
errors of parallax in reading. The ham- 
mer is epicycloid in form rather than con- 
cave as in the conventional Schigtz de- 


-| sign. Errors due to lateral play of the 
plunger and to friction between the ham- 


mer and plunger are thus reduced. In the 
Harrington tonometer accuracy in read- 
ing is greatly increased by the use of a 
360-degree dial disc. A transparent plastic 
foot facilitates accurate centering on the 
cornea. In the electronic tonometer an 
electrical system of making manifest the 
position of the plunger replaces the usual 
mechanical type. An induction coil is 
placed within the brass cylinder attached 
to the foot plate and the tonometer 
plunger forms the core. Although free 
from frictional difficulties, new electrical 
problems such as sensitivity to input 
voltage fluctuations exist. The sensitivity 
of this instrument is two to four times 
that of conventional mechanical tonome- 
Chas. A. Bahn. 


ters. 


Froschauer, W. E., and Schrimpf, C. E. 
Pentothal sodium in the aged with re- 
spect to eye surgery. Geriatrics 3:231-236, 
July-August, 1948. 

There are no contraindications to the 
use of sodium pentothal in the aged. The 
authors use sodium pentothal for basal 
anaesthesia and add regional and instilla- 
tion anaesthesia. I. E. Gaynon. 


Fuentes Noya, M. A new blepharostat. 
Arch. Soc. oftal. hispano-am. 8:611-614. 
June, 1948. 

This blepharostat was designed for the 
removal of foreign bodies under slitlamp 
control. It is small, suitable for both eyes, 
and its chief merit is that, unlike most 
blepharostats, it remains in position with 
the patient seated in front of the slit- 
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lamp, and does not interfere with the 
manipulations necessary to remove a 
foreign body focused under the corneal 
microscope. (2 figures.) Ray K. Daily. 


Gallois, J. Action of minimal elective 
vasodilatation in chorioretinitis and in 
senile retinas. Rev. oto-neuro-oftal. 22: 
78-80, July-Aug., 1947. 

A case of senile retinal degeneration 
with poor vision and contracted fields is 
presented in which vision and fields im- 
proved after treatment with nicotinic 
acid. Similarly, a patient with dissemi- 
nated chorioretinitis showed improve- 
ment when treated with benzyl imidazo- 
line. The author recommends low doses of 
vasodilators for their nutritional effect on 
the choroid and retina. Edward Saskin. 


Gat, L. Lid evertor for mucous mem- 
brane grafting. Ophthalmologica. 115 :47- 
48, Jan., 1948. 

To facilitate the dissection of mucous 
membrane flaps from the oral cavity the 
author has devised three “evertors” which 
work on the principle of solid cylindrical 
supports for the tissue that is worked 
upon. Peter C. Kronfeld. 


Haik, G. M., Breffeilh, L. A., and Bar- 
ber, A. Beta irradiation as a possible ther- 
apeutic agent in glaucoma. An experi- 
mental study with the report of a clinical 
case. Am. J. Ophth. 31:945-952, Aug., 
1948. (8 figures.) 


Horner, Warren D. A dependable tying 
forceps for fine sutures. Am. J. Ophth. 31: 
1001, Aug., 1948. 


Hruby, K. Further simplifications of 
the technique of slitlamp microscopy of 
the posterior segment. Ophthalmologica 
115:290-296, May, 1948. 

To facilitate slitlamp microscopy of the 
posterior segment by means of a strong 
concave lens placed a short distance in 
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front of the eye, Hruby has devised a lens 
holder and a fixation light both of which 
are attached to the support against which 
the examinee rests his head. The lens 
holder permits the accurate centering 
that is essential for the recognition of the 
finer details in the vitreous. The fixation 
light which the patient watches with his 
other eye facilitates maintenance of the 
required position and thereby shortens 
the examination. Peter C. Kronfeld. 


Kelly, T. S-B. A low power infra-red 
microscope. Brit. J. Ophth. 32:396-397, 
July, 1948. 


An infrared microscope which projects 
its image on a flourescent screen is de- 
scribed. It is actually part of a binocular 
slitlamp, of which the source of light is 
an infrared image converter tube that 
draws its energy from a 12-volt battery. 
The instrument will probably be most 
useful in the penetration of corneal opaci- 
ties, pupillary membranes, and aftercata- 
ract. Morris Kaplan. 


Knapp, A. A. Night-blindness and 
vitamin D. Rev. oto-neuro-oftal. 22:82, 
July-Aug., 1947, 

Night-blindness may be based on an 
ocular or systemic disorder and is fre- 
quently considered a manifestation of 
vitamin A deficiency. The author finds 
that patients with ordinary night-blind- 
ness including the nyctalopia of myopia, 
are aided by vitamin D and calcium, and 
advises a therapeutic combination of vita- 
mins A and D, and calcium. 

Edward Saskin. 


Matas, B. C. Slitlamp microscopy of 
the fundus. Ophthalmologica 115:179- 
185, March, 1948. 


Optical conditions suitable for slitlamp 
microscopy of the fundus can be created 
by means of a contact lens or of a strong 
minus lens placed in front of the eye. The 
former method was devised and elabo- 
rated by Koeppe in 1918. The latter was 
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first described by Lemoine and Valois in 
1923 and recently readvocated by Hruby, 
In the paper under review Matas com- 
pares the two methods with regard to the 
smallest pupil that permits binocular 
observation and the size of the fundo- 
scopic field. By simple calculations he 
arrives at the result that the contact lens 
requires a lesser degree of mydriasis of 
the patient’s eye than the strong minus 
lens. The contact lens also yields a larger 
fundoscopic field. Obvious advantages of 
the strong minus lens are the accessibility 
of more peripheral fundus areas and the 
wider applicability, especially in eyes re- 
cently operated upon. 
Peter C. Kronfeld. 


Missiroli, G., and Corelli, F. Antiexuda- 
tive therapy by plasma transfusions in 
sympathetic ophthalmia and in other eye 
diseases. Boll. d’ocul. 26:737-748, Dec., 
1947, 


Plasma transfusions proved to be of 
benefit in different internal morbid entities 
characterized by inflammatory exudative 
changes, therefore the authors expected 
good results in eye diseases with an in- 
flammatory exudate. They used transfu- 
sions of 20 to 200 cc. of human plasma in 
8 patients with sympathetic ophthalmia, 
16 with traumatic iridocyclitis, 9 with 
tuberculous uveitis and 4 with recurrent 
vitreous hemorrhages. The intervals be- 
tween injections were two to five days 
and two to fifteen transfusions were ad- 
ministered. If after the third or fourth 
transfusion no effect became manifest, the 
treatment was discontinued ; in some eyes 
good results were noted after the second 
transfusion. In the eight cases of sym- 
pathetic ophthalmia the results were un- 
expectedly good ; 25 to 50 days sufficed to 
effect a clinical cure. The results in post- 
traumatic iridocyclitis were favorable, but 
in tuberculous uveitis and in recurrent 
vitreous hemorrhages unsatisfactory. 

K. W. Ascher. 
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Rosso, Silvio. Histomorphologic modi- 
fcations induced in the ciliary ganglion 
and in the retro-ocular nerve trunks by 
the retrobulbar injection of alcohol. Ann. 
di ottal. e clin. ocul. 73:97-106, Feb., 1947. 

Dogs were given a retrobulbar injection 
of 80 percent ethyl alcohol, and the ciliary 
ganglia were removed 5 to 20 days later 
for examination. Both degenerative and 


‘regenerative phenomena were found, 


especially in the smaller paragangliar 
nerve trunks and in the more peripheral 
cells of the ganglion itself. It is inferred 
that the ganglion, despite its small size, 
offers a certain resistance to the penetra- 
tion of the alcohol. The smaller nerve 
trunks are more vulnerable but tend to 
regenerate, whereas the alterations in the 
ganglion cells appear to be irreversible. 
This may explain the relatively rapid re- 
establishment of corneal sensitivity after 
injection, and the more permanent ab- 
sence of pain. Harry K. Messenger. 


Stein, Lester. Flexible cable slit con- 
trol for biomicroscope. Am. J. Ophth. 31: 
1166-1167, Sept., 1948. (1 figure.) 


Toulant, M. Tissue therapy in ophthal- 
mology. Arch d’opht. 8:33-48, 1948. 

Toulant reviews the work of V. P. Fila- 
tov, director of the Institute of Experi- 
mental Ophthalmology of Odessa, and of 
his students, on tissue therapy in ophthal- 
mology. The review is based principally 
on Filatov’s latest book (1945), entitled 
“Corneal grafts and the therapeutic utili- 
zation of preserved tissues.” The review 
presents the history of the method which 
began in 1933 with the observation of the 
clearing of a corneal graft after the use of 
nonpenetrating limbal grafts of preserved 
cadaver tissue. Filatov concluded that the 
graft carried stimulating substances in 
the nature of hormones which developed 
in the tissues as a result of unfavorable 
conditions in vitro. As practiced by Fila- 
tov, tissue therapy includes injections of 
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cod liver oil as well as subconjunctival or 
subcutaneous implantations of cornea, 
skin cartilage, retina, choroid, placenta, 
brain, spleen, liver, muscle, and nerve tis- 
sue. The tissue fragments are sometimes 
used intact, sometimes minced, and some- 
times as aqueous extracts. 

Clinical results are claimed in: such di- 
verse conditions as sclerokeratitis, ro- 
sacea keratitis, herpetic keratitis, tuber- 
culous' uveitis, keratoconus, myopic 
chorioretinitis, retinitis pigmentosa, and 
optic atrophy. Certain inconclusive lab- 
oratory studies are cited. Toulant con- 
cludes that only extensive and controlled 
clinical studies can demonstrate the value 
of the method and that up to now only 
inconclusive studies have been made out- 
side the U.S.S.R. Phillips Thygeson. 


Traquair, H. M. Symposium on head- 
ache as a symptom. IV. The eyes and 
headache. Edinburgh M. J. 55:180-182, 
March, 1948. 

The author presents the ophthalmo- 
logic viewpoint in a symposium on head- 
ache as a symptom. There appears to be 
no correlation between the ocular refrac- 
tion, nor the demands made upon the 
ciliary body and headache. Treatment con- 
sists in the use of suitable spectacles to 
relieve any difficulty in achieving the 
maintenance of efficient binocular vision 
which is a frequent cause of headache. In 
all cases it is necessary to examine and 
treat the patient and not only the eyes. 

Orwyn H. Ellis. 


Weidmann, W. A simple accurate self- 
recording perimeter. Ophthalmologica 
115 :332-337, June, 1948. 

The perimeter consists, in principle, of 
a hollow hemisphere made of transparent 
plastic with a thin, translucent coat of 
dull white paint on its outer surface. The 
perimeter target is a small electric bulb 
which is moved along the outer surface 
by a mechanism invisible to the exam- 


in 
iby, 

the 

lar 
do- 

he 

of § 
yer 

of 

ty 
he 

e- 
a- 
n 

€ 
of 

e 
d 


1532 


inee. By means of diaphragms and filters 
interposed between the electric bulb and 
the outer surface of the perimeter sphere 
a light spot of variable size and color is 
projected onto the inner surface of the 
perimeter sphere and thus serves as 
perimetric target. The instrument is 
manufactured by the firm of M. J. Purt- 
schert in Luzern (Switzerland). 
Peter C. Kronfeld. 


6 
OCULAR MOTILITY 


Adler, F. H. Some confusing factors in 
the diagnosis of paralysis of the vertically 
acting muscles. Tr. Am. Acad. Ophth. 
pp. 447-457, May-June, 1948. 

In the first group discussed, the motor 
anomalies observed cannot directly be 
explained by a single lesion. For exam- 
ple, the subjective and objective symp- 
toms which suggest a paralysis of the 
superior or inferior rectus muscle of one 
eye, combined respectively with superior 
or inferior oblique paralysis of the other 
eye, is not explainable by a single, nuclear 
or internuclear lesion. Motor limitation is 
quantitatively and qualitatively depend- 
ent upon which eye is chosen for fixation, 
a fact that is not sufficiently emphasized 
nor illustrated in ophthalmic literature. 
Many factors individually and collectively 
determine the master or fixing eye. Un- 
der some circumstances an eye with a 
paralyzed muscle becomes the fixing eye, 
for example, when in right superior rec- 
tus paralysis the antagonist of the weaker 
muscle in the fixing eye (right inferior 
oblique) will move with relatively less 
effort than normal, and its yoke muscle 
in the other eye (left inferior rectus) will 
therefore also tend to overact. This re- 
sults in an apparent weakness of , the 
antagonist (left superior oblique) in the 
other eye. Obviously, such a diplopia can- 
not be explained by a single nuclear or 
internuclear lesion because the process is 
largely supranuclear. 


ABSTRACTS 


In the second group discussed, a single 
lesion such as a pontine hemorrhage may 
cause unusual vertical motor abnormal. 
ties. This results from the small size and 
close proximity of the nuclei from which 
the third and fourth cranial nerves arise 

Chas. A. Bahn. 


Braun-Vallon, S., and Hartmann, E, 
Retinal correspondence in_ strabismus, 
Ann. d’ocul. 181:321-337, June, 1948, 

A brief résumé of the several theories 
and types of strabismus is followed by a 
description of the more frequent tests and 
examinations which involve retinal cor- 
respondence. Among these are the red 
glass test, the Lancaster, the synopto- 
phore, and the recurrent image test. If 
the abnormality with the recurrent image 
test is similar on several different weekly 
tests the lack of retinal correspondence is 
probably not recent, and therefore the 
prognosis is less favorable. This is espe- 
cially true if synoptophore results corre- 
spond. If the abnormal retinal correspond- 
ence as shown by the Bielschowsky re- 
current image test is variable on several 
occasions the prognosis is better, espe- 
cially if the abnormality as tested with 
the synoptophore and red glass tests is 
constant. The prognosis is best if the 
recurrent image test on several occasions 


shows normal retinal correspondence, 
the other tests, abnormal. 
Occlusion, orthoptic exercises and 


surgical procedures are discussed at some 
length. Before operation is decided upon, 
a series of ten to twelve half-hour ses- 
sions of orthoptic training are given in 
the course of three or four weeks. If ret- 
inal correspondence is normal at the end 
of this time the prognosis for surgical 
procedures is most favorable. When only 
partial improvement follows, the progno- 
sis for structural and functional cure be- 
come less. The progress of 19 patients 
with strabismus is analyzed and several 
illustrative cases are presented. 


Chas. A. Bahn. 
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Eyles, Marianne. Barriers and aids to 
fusion. Am. J. Ophth. 31:1147-1151, Sept., 
1948. (Discussion by G. S. Campion.) 


Gardilci¢, A A new ptosis operation: 
tucking of the levator muscle. Ophthal- 
mologica 115:269-282, May, 1948. 

Through a skin and orbicularis incision 
the levator muscle is exposed just above 
or posterior to the beginning of its apo- 
neurosis. At a level dependent upon the 
degree of the ptosis three sutures are in- 
serted into the levator. These sutures are 
now enclosed in the upper tarsus and 
tied, as a result of which the levator is 
folded or tucked to a degree that depends 
upon the places of insertion and final 
anchorage of the sutures. The operation 
is easy to perform, easy to repeat in case 
of under-correction and is_ relatively 
atraumatic. Peter C. Kronfeld. 


Hornbogen, D. P. An operation for 
shortening a rectus muscle. Am. J. Ophth. 
31:1164-1165, Sept., 1948. (4 figures.) 


Sedan, J., and Sedan-Bauby, S. Patho- 
logic physiology of induced diplopias. 
Arch. d’opht. 8:233-327, 1948. 

The authors describe a prism test de- 
signed for the detection and investiga- 
tion of latent oculomotor deficiencies. The 
test is performed by placing before the 
suspected eye a powerful prism of from 
30 to 45 degrees. The two eyes are al- 
lowed to remain open during the period 
of study which may be from 30 to 60 
minutes. The diplopia must be maintained 
during this time. In the normal subject 
the diplopia disappears instantly when 
the prism is removed, but in the subject 
having a previous ophthalmoplegia the 
diplopia persists for an appreciable time 
(15 minutes to 12 hours). In one case the 
induced diplopia lasted 60 hours. The 
diplopias so created are then studied by 
the usual methods and the offending mus- 
cle or muscles identified. 

The authors discuss in detail two possi- 
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ble explanations for the phenomenon. 
The first hypothesis suggests that an 
atony of the previously paretic muscle is 
produced by excess of contraction; the 
second suggests that the atony results 
from a passive stretching of the muscles. 
The authors believe the test will render 
considerable service in neuro-ophthalmo- 
logic. studies. Phillips Thygeson. 


Stein, A., and Bangerter, A. Orthoptic 
treatment. Arch. d’opht. 8:156-168, 1948. 


Stein and Bangerter describe in detail 
the methods employed in the school of 
orthoptics at the ophthalmological clinic 
of Saint-Gall in the treatment of ambly- 
opia, strabismus, and heterophoria. Train- 
ing instruments and apparatus developed 
at the school aré described and illustrated 
by photographs. The school is divided 
into two classes, one for monocular edu- 
cation and the other for binocular educa- 
tion. The authors stress that in the treat- 
ment of the amblyopia it is not the 
duration of the occlusion that matters but 
the intensity of the use of the eye during 
the occlusion. The children attend the 
school for one hour three times weekly. 
The first half hour of classwork is de- 
voted to monocular or binocular work 
with the various training instruments, 
and the second half hour is devoted to 
games designed to develop binocular 
vision. In addition, home exercises are 
prescribed. A chart is appended which 
gives a schematic plan for the manage- 
ment of strabismus from its development 
to the age of six years when treatment 
should normally be concluded. 

Phillips Thygeson. 


Vos, T. A. Simplified resection of the 
lateral or medial rectus muscle. Ophthal- 
mologica 115:22-24, Jan., 1948. 

The author’s method is essentially a 
tucking with resection of the tendon-mus- 
cle fold. Blaskovics’ triple-armed silk su- 
ture is used to unite the muscle stumps 
and to close the capsular and conjunc- 
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tival wound. According to the author, the 
advantages of this operation are that it is 
a quick procedure, requiring little or no 
assistance, the apposition between muscle 
stump and original insertion is very ac- 
curate, the sutures are deeply and se- 
curely placed and the scar is hardly 
noticeable. Two clear diagrams illustrate 
the author’s technique. Results are not 
given. Peter C. Kronfeld. 


Yasuna, Elton. A technique for muscle 
resection without the use of the Prince 
forceps. Am. J. Ophth. 31:972-974, Aug., 
1948. (4 figures.) 


7 
CONJUNCTIVA, CORNEA, SCLERA 


Ayberk, Nuri F. Superficial punctate 
keratitis. Goz Klinigi 6:43-48, May-June, 
1948. 

Six cases seen in Turkey, where the 
disease is generally unrecognized, are re- 
ported. There was no relation to other 
disease; the lesions were limited to one 
eye and consisted of superficial grayish 
nodules on the cornea, hyperemia without 
secretion of the conjunctiva, pain, and 
photophobia. Bacteriologic examinations 
were negative. F. H. Haessler. 


~ Barazzoni, Antonio. An initial corneo- 
conjunctival epithelioma with incipient 
differentiation towards Poleff’s papillom- 
atous type. Ann. di ottal e clin. ocul. 73: 
290-301, May, 1947. 

A case of corneoconjunctival tumor in 
a 52-year-old woman is presented. There 
had been antecedent trauma. In accord- 
ance with Poleff’s scheme the tumor was 
classified, on the basis of its histologic 
peculiarities, as an initial epithelioma 
with incipient differentiation towards the 
papillomatous type. The clinical and 
histologic characteristics and the classifi- 
cation of neoplasms of the corneoconjunc- 
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tival epithelium are discussed. (1 illus- 
tration, 6 photomicrographs, bibliogra- 
phy.) Harry K. Messenger. 


Chavarria, F. A. Disciform keratitis in 
the new-born. Arch. Soc. oftal. hispano- 
am. 8:607-610, June, 1948. 


A case of typical disciform keratitis, in 


an infant 13 days old, caused by injury | 


with the forceps during delivery, is re- 
ported. After the instillation of pilocar- 
pine for four months the dense central 
opacity in the middle parenchymal layers 
of the right cornea cleared up sufficiently 
to permit a view of the fundus. The un- 
usual feature is the recovery, which is 
attributed to the favorable effect of the 
pilocarpine on the ocular nutrition and 
absorption of the exudate. 
Ray K. Daily. 


Crespi Jaume, G. Symmetrical dys- 
trophy of the corneas. Arch. Soc. oftal. 
hispano-am. 8:603-606, June, 1948. 


This is a report of a very unusual case. 
A woman, 40 years old, had bilateral, 
diffuse, symmetrical opacities limited to 
the lower half of the corneas and denser 
in the center. The upper halves of the 
corneas were completely transparent. The 
demarcation between the involved and 
clear zones was very sharp, and at the 
level of the edge of the upper lid. The 
lower half of the cornea had a granular 
appearance, resernbling somewhat Fuchs’s 
dystrophy, or glaucomatous edema. The 
structure of the iris could be distinguished 
indistinctly through the epithelial opacity 
which extended to the limbus in the en- 
tire semicircumference. In front of the 
pupillary area the opacities were larger, 
denser, more sharply circumscribed, and 
separated from one another by clear 
zones. The patient suffered intermittent 
acute attacks, with pericorneal injection, 
lacrimation, and superficial vasculariza- 
tion at the limbus which lasted about two 
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weeks. Visual acuity was 24. She had no 
other disturbances and the family and per- 
sonal history were negative. Therapy 
with vitamins, ointments, and occlusion 
was without effect. (1 figure.) 

Ray K. Daily. 


Edmunds, Mead, and Beck, Regena. 


| Rhinosporidiosis of the conjunctiva, case 


report. Virginia M. Mo. 75:278-280, June, 
1948. 


Rhinosporidiosis is a fungus infection 
primarily of the nasal mucous membranes. 
It produces a polypoid growth resembling 
granulation tissue which bleeds readily. 
The source is unknown. It occurs in 
young males. It appears on the conjunc- 
tiva as a painless reddish mass much like 
that of a granuloma from a ruptured 
chalazion. I, E. Gaynon. 


Jébéjian, R. Local penicillin therapy in 
trachoma. Ann. d’ocul. 181:359-364, June, 
1948. 


Seventeen children between the ages 
of 7 and 12 years who had recent bilateral 
trachoma were given local penicillin ther- 
apy. Small discs containing 250 units were 
instilled in both eyes twice daily. At the 
end of two months, 5 were considered 
cured, 7 greatly improved and 5 only 
slightly improved or not at all. Three 
months later the results were practically 
the same. It is a question whether the 
apparently favorable results which fol- 
lowed local penicillin in such small doses 
were due to its action on the causative 
virus or on secondary bacterial invaders. 


Chas. A. Bahn. 


Kronenberg, Bernard. The use of 
placental extract in the treatment of her- 
petic keratitis and superficial punctate 
keratitis. Am. J. Ophth. 31:1101-1106, 
Sept., 1948. 


Lindsay-Rea, R. Various forms of con- 
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junctivitis and their treatment. Medical 
Press 220:7-8, July 7, 1948. 


The treatment of ophthalmia neona- 
torum, catarrhal, phlyctenular and angular 
conjunctivitis is discussed. Penicillin 
(2,500 units per cc.) is recommended for 
the first two. Calomel powder, yellow ox- 
ide of mercury ointment and general care, 
are advised for the phlyctenular type. 
Zinc sulfate is specific for angular con- 
junctivitis. (2 figures.) I. E. Gaynon. 


Marin-Amat, Manuel. The operation of 
choice for pterygium. Arch. Soc. oftal. 
hispano-am. 8:615-621, June, 1948. 


The author advises tearing the head of 
the pterygium from its bed, dissecting the 
episcleral tissue at the limbus with a fine 
bistoury, excising the body of the pteryg- 
ium with straight fine scissors as far as 
the semilunar fold, and covering the raw 
surface with conjunctiva brought down 
from each side. The multiple fine silk 
sutures that close the conjunctival wound 
include the episclera, so as to anchor the 
conjunctiva. The sutures are removed on 
the ninth or tenth day. The author asserts 
that tearing the head of the pterygium 
from the cornea affords a more complete 
removal than dissection. (5 figures.) 

Ray K. Daily. 


Mariotti, Lorenzo. The Weil-Felix re- 
action in trachoma. Ann. di ottal. e clin. 
ocul, 73:302-310, May, 1947. 

On the basis of experiments with care- 
fully selected patients and controls so as 
to avoid errors that may have misled 
other investigators, Mariotti concludes 
that the Weil-Felix reaction is of no 
practical value in the diagnosis of tra- 
choma. While not denying that trachoma 
may be a rickettsiosis, he finds no reliable 
confirmatory evidence in this reaction. (3 
tables, bibliography.) 

Harry K. Messenger. 
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NEWS ITEMS 


Edited by DonaAtp J. M.D. 
601 Union Trust Building, Cincinnati 2 


News items should reach the editor by the 12th of the month 


DEATHS 


Dr. James Cheston Ogden, Long Beach, Cali- 
fornia, died May 25, 1948, aged 45 years. 

Dr. George Elmer Strout, Minneapolis, Minne- 
sota, died May 10, 1948, aged 75 years. 


MISCELLANEOUS 
TORONTO REFRESHER COURSE 


The University of Toronto, faculty of medicine, 
announces a refresher course in the combined sub- 
jects of practical ophthalmology and otolaryngology 
from January 24 to January 29, 1949. 

The course will be so arranged that the operative 
procedures and bedside conferences of the one spe- 
cialty will be held in the mornings and the didactic 
conferences or lectures in the afternoons. The re- 
verse of this procedure in the other specialty will 
make it possible to pick whatever subjects may be 
of interest to each applicant. 

Guest speakers will give lectures and clinics in 
both subjects of the course. The fee will be $60.00. 
The course will be given for a minimum of 10 
students and a maximum of 20 students. Applica- 
tion should be made to the Medical Office, Uni- 
versity of Toronto. The closing date is November 
30, 1948. 


ORTHOPTIC TECHNICIANS PROGRAM 


The seventh annual meeting of the American 
Association of Orthoptic Technicians was held at 
the Palmer House, Chicago, October 11th and 
12th. Among the papers and discussions pre- 
sented were: “The Binocular Reflexes,” Dr. Wil- 
liam C. Owens, Baltimore, Maryland; “Some 
Practical Aspects of Fusion,” Miss Mary E. 
Kramer, Washington, D.C.; “Divergent Squint— 
Orthoptic Treatment,” Miss Alice L. McPhail, 
New York City; “Accommodative Convergent 
Squint—Orthoptic Treatment,” Miss Georgia 
Claussen, Santa Barbara, California; “Blindspot 
Mechanism in Squint,” Dr. Kenneth C. Swan, 
Portland, Oregon; “Functional Treatment of 
Orthoptics,” Mrs. Jeanie G. Haydock, Cincinnati, 
Ohio; “Problem Cases,” Miss Anita Bargmann 
(leader), Buffalo; “The Handling of the Ambly- 
opic Patient,” Dr. Maynard C. Wheeler, New 
York City, with discussion by Miss Elizabeth Jack- 
son, Erie, Pennsylvania; “The Learning Process in 
Orthoptics,” Miss Julia Lancaster, San Francisco, 
California, with discussion by Dr. Peter C. Kron- 
feld, Chicago; “Degrees of Correction per Mil- 
limeter of Surgery,” Dr, Richard G. Scobee, St. 
Louis, with discussion by Dr. Wendell L. Hughes, 
Hempstead, Long Island. 


CAROLINAS POSTGRADUATE COURSE 


Taking part in the ophthalmic program of the 
postgraduate course in ophthalmology and oto- 
laryngology, sponsored by the North Carolina 
Eye, Ear, Nose, and Throat Society and the South 
Carolina Society of Ophthalmology and Oto- 
laryngology, at Charleston, September 13th to 16th, 
were the following guest speakers: Dr. James E, 
Lebensohn, Chicago, who gave lectures on “Prob- 
lems of Presbyopia,” “Techniques of Manifest Re- 
fraction,” and “Recent Advances of the Physiology 
of Vision.” Dr. Eugene M. Blake, New Haven, 
Connecticut, spoke on “Intraocular Foreign Bodies 
with Illustrated Cases,” “Constitutional Factors in 
Chronic Glaucoma,” and “Etiology and Nonopera- 
tive Treatment of Senile Cataract.” Dr. William 
C. Owens, Baltimore, presented papers on “Some 
Aspects of Cataract Surgery,” “Analysis and 
Treatment of Strabismus,” and “Treatment of 
Ptosis.” Dr. Harold W. Brown, New York, spoke 
on “Diagnostic Procedures in Measurement of Ocu- 
lar Muscle Deviations,” “Operative and Nonopera- 
tive Treatment of Heterophorias,” and “Surgical 
Management of Heterotropias.” Dr. J. B. Work- 
man, Columbia, South Carolina, presented a paper 
on “Nutritional Retrobulbar Neuritis.” 


FOUNDATION FOR VISION PLANS 


At the Foundation for Vision meeting, at Bos- 
ton on September 27th, it was decided to repeat 
the course in basic subjects of ophthalmology 
under the auspices of the Ophthalmological Study 
Council in 1949 at Portland, Maine. This course 
will be known as The Lancaster Course in honor 
of Dr. Walter B. Lancaster who organized and 
directed it during the past three years. Dr. Lan- 
caster resigned as director and will be succeeded 
by Dr. Parker Heath, clinical professor of oph- 
thalmology in charge of graduate instruction at 
Harvard University. 

The foundation is also planning to continue the 
training course for blind children and their moth- 
ers originally organized by the late Dr. Theodore 
L. Terry. The project is to be known as The Terry 
Center for Visually Handicapped Children. 


EstTELLE DOHENY LECTURE 


Dr. Cecil S. O’Brien, professor of ophthalmology 
at the State University of Iowa College of Medi- 
cine, delivered the Estelle Doheny Eye Foundation 
Lecture on “The Surgical Treatment of Strabis- 
mus” at the Los Angeles County Medical Associa- 
tion Building in Los Angeles on November 8th. 
The first of these annual lectures presented by the 
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Estelle Doheny Eye Foundation in Los Angeles 
was delivered by Dr. Alan C. Woods, professor of 
ophthalmology at Johns Hopkins ''niversity and 
director of the Wilmer Institute, on December 17, 


1947. 


UNIVERSITY OF CALIFORNIA COURSE 

The University of California Medical School 
js planning a postgraduate course in ophthalmology 
to be given September 12 through 16, 1949. This 
will be a continuation of the courses offered in 
1947 and 1948 and is intended for specialists. 


SocIETIES 
MINNESOTA ACADEMY OFFICERS 


Officers of the Minnesota Academy of Ophthal- 
mology and Otolaryngology elected for 1948-49 
are: president, Dr. A. D. Prangen, Rochester; Ist 
vice-president, Dr. L. Tilderquist, Duluth; 2nd 
vice-president, Dr. Joseph Garten, Minneapolis ; 
secretary-treasurer, Dr. Frank Adair, St. Paul; 
chairman-of-council, Dr. Hugo Bair, Rochester. 


New YORK OFFICERS 

Dr. Wendell L. Hughes is chairman, and Dr. 
Isadore Givner, secretary, of the Eye Section of 
the New York Academy of Medicine. 


READING MEETING 

The 83rd meeting of the Reading Eye, Ear, 
Nose, and Throat Society was held September 15th. 
The speaker was Dr. Lewis K. Elfman, chief in 
otolaryngology, Philadelphia General Hospital. 


SouTH CAROLINA OFFICERS 

Newly elected officers of the South Carolina So- 
ciety of Ophthalmology and Otolaryngology are: 
president, Dr. Pierre G. Jenkins, Charleston; vice- 
president, Dr. Murdock H. Walker, Sumter; secre- 
tary-treasurer, Dr. Roderick Macdonald, Rock Hill. 


West VIRGINIA MEETING 

The West Virginia section of the Southeastern 
Surgical Society met on September 4th in Hunt- 
ington, with Dr. Albert C. Esposito presiding, to 
hear Dr. Arthur M. Culler, professor and chairman 
of the department of ophthalmology, Ohio State 
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University, College of Medicine, Columbus, read a 
paper on “The Cross-Eyed Child.” 


MEXICAN SOCIETY LECTURES 


Dr. Adalbert Fuchs gave a course of 20 lectures 
on the pathology of the eye from June 24th to 
July 13th for the Sociedad Mexicana de Oftal- 
mologia. 


BROOKLYN SOCIETY OFFICERS 

At the 105th regular meeting of the Brooklyn 
Ophthalmological Society, Dr. Adalbert Fuchs pre- 
sented a paper on “Early Diagnosis of Tumors of 
the Fundus” and Dr. Ralph I. Lloyd led the dis- 
cussion. The present officers of the Brooklyn society 
are: Dr. Frank E. Mallon, president ; Dr. Mortimer 
A. Lasky, vice-president ; Dr, Louis Freimark, sec- 
retary-treasurer ; and Dr. George A. Graham, asso- 
ciate secretary-treasurer. 


SOCIEDAD DE OFTALMOLOGIA DEL LITORAL 

The Ophthalmological Society of the Litoral, 
Rosario, Argentina, has elected the following offi- 
cers for the term from August, 1948, to August, 
1950: Dr. Juan Manuel Vila Ortiz, president; Dr. 
Juan Maggi Zavalia, vice-president; Dr. Maximo 
Carlos Soto, secretary; Dr. Benito Bianco, treas- 
urer; Dr. Luis Woelflin, Dr. René Bazet, Dr. Mario 
Zurbriggen, and Dr. Juan P. Alliani, directors. 


SOCIEDADE DE OFTALMOLOGIA DE MINAS GERAIS 

The Ophthalmological Society of Minas Gerais, 
Brazil, has elected the following officers; President, 
Dr. C. Laborne Tavares; vice-president, Dr. Odilon 
Alves; secretary, Dr, Creso Barbi; treasurer, Dr. 
Angelo Laborne Tavares; historian, Dr. Antonio 
Isidoro. 


INSTITUTO PENIDO BURNIER 

The Medical Association of the Instituto Penido 
Burnier, Campinas, announces the election of the 
following officers: Dr. Joao Penido Burnier, presi- 
dent; Dr. Gabriel Porto, Ist secretary ; Dr. Roberto 
Barbosa, 2nd secretary; Dr. Leéncio de Souza 
Queiroz, historian and treasurer; Dr. Guedes de 
Melo Filho, Dr. F. J. Monteiro Sales, and Dr. 
José Martins Rocha, directors. 
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